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holder  152 

computer,  closed-loop  ammonia  plant 
263 


computer  control,  cracking  furnaces 
for  ethylene  212 
compuUT  control,  for  process 
operation  212 

computers,  for  variable  load  factor 
pipelines  127 

control,  internal,  compressor  stations 
127 

distribution  system,  cost  comparison, 
new  and  old  operation  63 
economics  and  imprtived  operation 
238 

electronic  controls,  pipelines  1.52 
five  remote  stations,  Columbia  Gulf 
Transmission  Co.  153 
gas  distribution,  control  135 
gas  generating  plants,  Britain  114 
gathering  and  dispatching, 
applications  152 
growth  factors  necessary  for 
justification  57 
hydrocarl)ons  chromatography, 

programmed  temp<-rature  techni(iues 
166 

industrial  growth  factor  4 
local,  with  remote  supervision, 
Colorado  Interstate  153 
master  station,  gas  turbine 
compressor  229 

microwave,  Columbia  Gas  proj«*ct  79 
microwave  control,  offshore 
compres.sors  105 
natural  gasoline  industry, 
applications  105 
pqieline,  que.stionnaire  evaluation 
254 

pipelines,  components  available  32 
power  level  controller  153 
remote  control  station,  Texas 
Kastern  229 

remote  supeiA’ision,  Colorado 
IntersUite  153 
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BITUMINOUS  SANDS 

.Alberta,  review  of  exploration  224 

BURNERS.  See  alto  Flame  Research; 

Ignition;  Pilot  Lights 
catalytic  surface,  for  cooker  tops  39 
convergent  multiple  jets,  for  glass 
blowers  189 

cooled-tip,  for  synthesis  gas 
production  85 

design,  flow  patterns  and  turbulence 
261 

double  port,  cone  flame  161 
flame  retaining,  cooled  central  port 
135 

furnace,  domestic,  conical  spreading 
flame  39 

high-performance  company  experience 
112 

infrared,  applications  and  potential 
field,  literature  review  161 


infrared,  applications  in  processing 
211 

lid,  for  flame  direction  135 
multiport,  design  research  113 
output  control,  waste  gas  inspirator 
39 

porous  medium,  stabilized  position  of 
combustion  161 

ports,  lint  stoppages,  minimization 
112 

pressure,  high-velocity  premixed  39 
protected  tip,  for  synthesis  gas 
production  85 

ribbon-flame  pilot,  sheet  metal  135 
.small  flame,  sheet  steel  heads  161 
surface,  forced  air,  for  cookers  283 
wall,  radiant  cavity,  with  convective 
flame  baffle  236 

BUTADIENE.  See  also  Hydrocarbons 

methane  feedstock,  via  acetylene  and 
acetaldehyde  256 

production  methods,  and  importance 
279 

thermal  conductivities,  near  critical 
point  289 

BUTANE.  See  also  Hydrocarbons;  LF6 

domestic  use  vs  petrochemical  222 

c 

CALORIMETRY 

adiabatic,  automatic  shield  control 
21 

CARBON 

and  H,  determination,  unproved 
semimicro  91 

-atomic  H,  O,  CO,  HiO  reactions  44 
electrodes,  pitch  requirements  108 
radioactive,  gas  counting  in 
combustion  20 

CARBON  BLACK.  See  also  Adsorption 

combustion  process,  baffled  tube 
reactor  81 

oil  process  now  dominant  256 

CARBON  DIOXIDE 

absorption,  in  caustic  solution  168 
from  natural  gas  combustion, 
for  water  tieatment  211 
in  anhydrous  ammonia  214 
infrared  flue  gas  analyzer  117 
photolysis,  ultraviolet  technique  267 
thermal  properties,  critical 
region  289 

waste  ga.ses,  cleaning  processes, 
steel  making  208 

Removal 

Fluor  organic  solvent, 
development  103 
glycerol  triacetate  pressuie 
scrubbing  78 


hot  carbonate  process,  economics  78 
selective  solvent,  ether  acetates  of 
oxyalkyl  ethylene  glycols  104 
selective  solvent,  propylene 
carbonate  104 

CARBON  MONOXIDE 

conversion,  city  gas,  water  gas 
shift  206 

gj’psum  reduction  59 
thermoelectric  detection, 
combustion  22 

Ramoval 

ammoniacal  copper,  regeneration 
control  104 

from  hydrogen  catalysis  232 

CARBONIZATION  ' 

retort  works.  White  Lund, 

Britain  157 

suspension,  multistage  procedure  59 
traveling  grate  device  59,  232 

CATALYSIS.  Sea  alto  Fitchar-Troptch; 
Hydrogenation 

ammonia  synthesis,  chemisorption 
vs  rate  94 

hydrogenation,  ethylene, 
variables  22 

nitrogen  chemisorption,  in  NIIi 
synthesis  60 

CATALYSTS 

adsorption,  hydrogen  on  platinum 
60 

chemisorption,  oxygen  on  nickel  232 
cracking,  structure  and 
properties  157 
cracking,  structure  theory  81 
hydrated  and  alpha  aluminas,  solid 
state  reaction  study  279 
hydrogenation,  kinetics, 
cyclopropane  256 
hyrogenation,  role  of  supports  168 
nickel,  carbon  formation  from 
CO  257 

nickel,  hydrogen  chemisorption  257 
nitrogen  chemisorption,  iron  and 
cobalt  oxides  157 
oxygen  adsorption,  a  K  X-ray 
absorption  edge  232 
palladium  and  rhodium,  supported, 
hydrogen  chemisorption  108 
poi.soning,  thiophene  on  platinum 
256 

Raney  nickel,  in  hydrogen 
reactions  232 

reforming,  l)ehavior  of  supported 
platinum  60 

CATHODIC  PROTECTION.  S««  also  Coat¬ 
ings;  Corrosion;  Piping;  Plastics 

anodes,  high  silicon  cast  iron, 
performance  42 
anodes,  metal,  lead  and 
platinized  20 


casings  at  crossings,  offsetting 
effects  286 

casing,  current  requirements  19 
corrosion  control.  Tapline  42 
critical  factors  controlling 
protection  239 

dt>ep  ground  beds,  advantages  116 
detector,  current  short  circuits, 
buried  line  264 
electrical  grounding  systems, 
effects  165 

for  glass  lined  water  heaters  239 
fundamentals,  with  and  without 
coatings  213 

ground  beds,  for  low- resistance 
soils  89 

installation,  gas  and  water  lines  239 
insulation,  for  excessive  current  89 
insulation  requirements,  gas  service 
89 

marine  applications,  tankers  116 
metals,  anodic  passivation  42 
pipelines,  design  192 
prestressed  concrete  pipe  165 
sea  structures,  anode-zinc  improves 
by  added  metals  213 
suni-ey,  current  requirements, 

German  practice  264 
system  program,  experience  68 
tankers  68 

Tapline,  added  station  68 
thermoelectric,  gas-f  red 
generator  90 

titanium-platinum  anodes  90 
water  tanks,  anode  and  current 
designs  213 

weather  (rain)  effects  89 

CHEMISORPTION.  See  alto  Adtorptien 

CO  on  metals,  mechanism, 
by  infrared  267 
hydrocarbon  radicals,  on  reduced 
nickel  22 

gases  on  solids,  kinetics, 
bibliography  141 

CHIMNEYS.  See  alto  Air  Pollution 

standards,  height  vs  dispersion, 

Great  Britain  261 

CHROMATOGRAPHY.  See  alto  Analyti¬ 
cal  Inttrunrentt 

acoustic  detector,  for  separat'd 
components  266 
aromatics,  using  Carlwwax  as 
stationary  phase  241 
automation,  analyzer  ab.sorption  and 
fractional  control  87 
carbon  and  hydrogen,  determination 
43 

carlwn  and  hydrogen,  determination 
by  microcombustion  43 
carlion  and  hydrogen,  in  O: 
carrier  287 

carbon  monoxide  as  carrier  241 
column  efficiency,  calculation  92 
column  efficiency,  temperature  92 


column  size,  relation  to  sample 
size  241 

crude  components,  separation  166 
for  natural  gas  analysis  215 
ga.soline  recovery,  application  21 
gasolines,  Ci  to  Ci  compounds, 
method  194 

high-boiling  compounds  287 
hydrocarbons,  programmed 
temperature  t<>chnique  166 
impurities,  selective  removal  194 
ma.ss  transfer,  eff€*ct  on 
efficiency  69 

natural  gas,  Burrell  Kromo-Tog 
(K-2)  215 

of  acrylic  p<»lymer8  by  direct 
degrading  215 

olefins,  C.,  C,  and  C.  structure  194 
partitioning,  for  high  volatile 
components  215 
plate  height  eciuations  139 
principles  and  applications, 
review  92 

S4'paration,  molecular  sieves  139 
silica-alumina  for  hydrocarbons  215 
technique,  review,  1959-60  92 
techniques,  functional  group 
analysis  241 

temperature,  programmed  139 
variables,  optimum  conditions 
mathematical  expressions  266 
vi.scosity  effects,  thermal 
conductivity  detectors  43 

COAL.  See  also  Gasification 

carbon/hydrogen  and  polymeric 
structure  92 

national  fuels  policy  to  assure 
balance  3 

reflectivity,  photoelectric  method  257 
reser\'es  vs  estimated  industrial  and 
domestic  re«|uirements  to  1980, 
Scotland  272 

structure,  dispersed  vitrines. 

X-ray  scattering  130 

Analysis 

.softening  ti-mperature,  with 
additives  241 
total  .sulfur,  by  catalytic 
combustion  241 
X-ray  study  vs  chemical  and 
physical  properties  215 

Carbonization 

devolatilization  kinetics  30 
devolatized  steam,  tubular  zone, 
laminar  flow  279 

enclosed  endless  refractory  conveyor 
with  retort  chamlier  279 
isotope-tagged  model  compounds  30 
low-temp«-rature  char  desulfurization 
35 

low-temperature  Montana  pilot  plant 
35 

low-temperature  new  Wyoming  and 
Utah  plans  35 


low-temperature,  types  and 
•‘conomics  206 

retort  plant,  shutdown  operations, 
KnKland  82 

volatiles,  by  mass  spectrometer  31 

Combustion 

lean  cupola  (fas,  for  heat  recovery  39 

Ootiflcotion 

coal  ne<ds,  Lurfti  and  Gaz  Inte^rrale 
processes  60 

co-current  fluidizcd-ix'd  reactor  233 
conversion,  cariwn  to  synthesis  jfas 
61 

derivatives,  Wilson  report  (Great 
Kritain),  summary  206 
Gaz  Inteifrale  process,  new  plants  12 
kinetics,  carbon  with  carbon  dioxide 
185 

I.uriti,  low-temperature,  steam-oxytr^n 
sw«-ep  61 

I.uriti  plant,  improved  operation, 
(iermany  61 

l.urjfi  pressure  plant,  Westfield, 
Britain  157 

nitnijfen  safety  purjt*  in  pressure 
trenerators  36 

nxyiren  partial  combustion,  semi- 
quenched,  to  yield  methane  185 
oxyifen,  process  variables.  Bureau  of 
Mines  work  60 

oxytren-steam,  tanitential  suspension 
36 

pipeline  (fas,  by  I.urfti  Jtenerators  for 
char  1 

pressure.  Bureau  of  Mines  pilot 
projrram  60 

react/ir,  two-chamlier,  baffled  14 
resonant  tul»e  cenerator  157 
rotary,  slait-bath-fioBted  fuel  lied  61 
Kummel  slajf  l»ath  process  12 
selection,  for  Luriti  and  Gaz  Inteifrale 
plants  36 

slair-bath  pilot  plant,  Britain  157 
split  control,  air  and  steam  280 
Sumitomo  (Japan)  process, 
description  206 

total,  and  synthetics,  British  trend 
257 

underffround,  physico-chemical 
principles  185 

water-iras  units,  Johannesburft,  South 
Africa  185 

Handling 

pipeline  transport,  settlinit 
pn*vention  27 

pi-essurized  powders,  performance 
115 

Hydrogenation 

and  acetylation,  vs  dielectric 
properties  131 
entrained  solids,  laboratory 
apparatus  257 

hii;h  Btu  teas  production,  application 
131 


liquid  phase,  for  heavy  oil,  process 
factors  258 

mechanism  and  catalysts  185 
pilot  plant.  Mo  catalyst  study  257 
reactor,  tubular,  hiffh-velocity  14 

Lignite 

distillation  and  fcasification  233 
sulfur,  in  raw  and  charred  207 
underftround  (tasification  185 

Properties 

and  uses  study,  British  miners 
conference  232 
relation  to  coke  and  to  coal 
plasticity  232 

Research 

Bureau  Mines,  1958  summary  199 
review  and  development,  1959  74 

COAL  CHEMICALS 

motorfuels  and  chemicals  108 
synthesis,  via  anthracite 
ftasification  108 

COATINGS.  See  also  Cathodic  Protec¬ 
tion;  Corrosion 

abrasion  resistance  t(‘st  68 
bacterial  activity,  backfilled  pipeline 
ditches  90 

coal  tar,  colJ  applied,  testinit  192 
coal  tar,  tests,  with  non-bituminous 
primers  20 

corrosion  resistance,  in  fresh  water 
138 

flame  cleaning,  frasholder  for 
repainting;  192 

hot  applied,  main  corrosion  defense 
165 

in-place  piping,  and  cleaning  138 
inspector’s  duties  165 
internal,  pipe  survey,  experience  and 
types  90 

internal,  trowel inj;  device  90 
joint  sealinK,  internal  machine  90 
linini;  mortar  distributors,  rotary 
head  63 

metallic,  hifth  temp«-rature  90 
paint,  laboratory  test  projfram  20 
paint,  performance  on  steel  214 
paint  program,  organization  43 
performance,  ship  interior  192 
pipe,  plant  operation  68 
plant,  modem,  applications  20 
plasma  arc  286 

plastic,  steel  pipe,  advantages  42 
polyethylene,  asphaltic-rubber- 
chlorinated,  for  extrusion  43 
polyethylene,  extruded  and  tape  for 
pipe  239 

polyethylene,  extruded,  for  pipe  116 
polymer  materials,  consumption  138 
production  line  operations,  new 
plant  165 

properties  and  structure  vs 
performance  165 


surface  primer,  zinc  silicate  240 
tape,  single  thickness,  coal  tar  214 
testing,  for  selection  90 
well  casing,  tests  of  protection  240 

COKE 

from  Illinois  coal-petroleum  blends 
280 

marketing  difficulties,  Britain  146 
ovens,  application  at  Rourkela 
(India)  steel  works  6 

COMBUSTION.  See  alto  Burners;  Flame 
Research;  Ignition;  Pilot  Lights 

butane  oxidation,  surface  effects  113 
catalyzed,  by  stabilizing  thermal 
feedback  65 

e<|uilibrium  composition  waste  gases 
135 

methane  and  ethane  limits  in  chlorine 
135 

oxidant  flames,  in  hydrocarbons  161 
Pyrocore  catalytic  reactor  113 
review.  Seventh  International 
Symposium  papers  211 

COMMUNICATIONS.  See  also  Teleme¬ 
tering 

facilities,  design,  costs  and  types  32 
high  frequency  transmission 
problems  153 

microwave,  for  Kansas-Nebraska 
N.  G.  Co.  204 
pipeline  control,  automatic, 
equipment  79 

radio,  in  oil  and  gas  industry  79 
radio  maintenance.  Central  Electric 
and  Gas  Company  204 
Tapline  V'HF  system,  point-to-point 
277 

COMPniTION 

central  heating,  oil-to-gas  conversion, 
market  study’  2 

coal,  national  fuels  policy  to  assure 
balance  3 

coal,  survival  fight  51 
coal  slurry  pipeline,  |125-million 
project  249 

electric  heat,  organized  resistance 
271 

electric  househeating,  psychological 
sales  246 

electricity,  displacing  LPG  by 
default  246 

electricity,  heating,  future  trends  75 
fueloil,  air  conditioning  and  heating 
unit  249 

fueloil,  depletion  cut,  effect  on  cost 
26 

fueloil,  industrial  use,  increase 
(Britain)  2 

gas  heating,  automatic,  1959  vs  other 
fuels  74 

gas  shapes  market  conditions, 
assertions  197 


pras  vs  oil,  influence  on  market  124 
LPG,  advantages  over  oil  51 
national  fuels  policy  224 
oil,  gas,  and  coal,  ten  year  forecast  2 
oil  to  lose  customers  to  gas  51 
petroleum,  crisis  in  sales  imminent 
271 

petroleum  oil  heat  conversion 

campaign  (Levittown,  N.  J.)  271 

petroleum  marketers,  promotional 
campaign  176 
promotion,  program  197 
sales,  automatic  heating,  1959  26 

COMPRESSIBILITY 

correlations,  proposed  third 
parameter  217 
correction  factor,  for  PVT 
correlation  168 

helium-nitrogen,  to  4000  psia  45 
in  calculating  standard  of  heating 
value  242 

measurement,  COj-Argon  mixtures 
168 

propane  and  methylacetylene  105 
viscous  flow,  development  of 
equations  217 

COMPRESSOR  STATIONS.  See  also  Auto¬ 
mation 

automated,  with  Wiggins  holder  152 
automation,  internal  control  127 
California,  Long  Beach,  No.  6, 
description  10 

centrifugal  installations  reduce 
costs,  1960  146 

control  check  list  of  prime  mover, 
valves,  alarms  32 
control,  pneumatic,  for  local 
operations  79 

gas  turbine  drive,  high-speed  .32 
high-pressure,  axial  flow, 

Birmingham,  England  153 
pipeline,  automatic,  Columbia  Gulf 
79 

power  supply,  remote-control  10 
Tennessee  Gas,  four,  description  153 
T ranswestem,  operation  277 
turbine  drives,  new  53 

COMPRESSORS 

centrifugal,  electric  drive  230 
centrifugal,  gas  engine  drive  230 
centrifugal,  operating  characteristics 
181 

centrifugal,  selection,  factors  32 
centrifugal  line,  reciprocating 
engine  powered  128 
centrifugals,  two-stage  design  57 
engines,  two-cycle,  experience  2.54 
load  characteristics,  computer 
calculation  128 

non-lubrication  experience,  Arkla  Gas 
230 

performance,  computer  calculations 
127 

procurement,  .specifications  32 


rotar>’,  design  factors,  calculated 
effects  254 

selection,  by  adiabatic-head 
equation  57 

turbo,  testing  with  different  ga.ses 
230 

COMPUTERS 

analog,  value  in  teaching  and 
instruction  66 
cost  estimating  and  design, 
application  67 

costs,  balanced  by  improved  system 
changes  67 

digital,  dispatching  control  34 
electronic,  uses  in  exploration  102 
exchanger  selection  191 
gas  dispatching,  control  34 
gasoline  plant,  economic  studies  88 
pipeline  application,  types  2.54 
pipeline  control,  effectiveness  254 
pi-ocess  control,  application  87 
process  control,  evaluation  18 
process  control,  integrated  19 
process  control,  pneumatic  u.ses  191 
process  control,  re<iuiremenLs  66 
regression  and  correlation  analysis, 
plant  data  284 

refinery  process,  applications  18 
Soviet  technology,  1959  tour  88 
systems  engineering  40 
tower  design,  multicomponent  system, 
method  191 

transient  mass  tran.sfer  problems, 
solution  115 

tvpes,  comparison  and  application 
213 

variable  load  factor  pipelines, 
application  127 

CONDENSATES.  See  also  Corrosion 

line  heater,  design  and  application 
56 

removal,  “steam”  separators,  replace¬ 
ment  for  gas  8crubl>ers  78 

CONTROLS 

automatic,  for  safety  and  comfort 
85 

burners,  fuel  ratio  and  pressure 
improvements  189 
electronic  vs  pneumatic  systems  238 
LPG-air,  peak  shaving  plant  67 
pneumatic,  design  189 
pressure  regulators,  capabilities  238 
process,  use  of  chromatography  238 
thermostatic,  wax-filled  189 

CONVERSION 

coal  gas  to  natural  gas,  France  208 
intermediate  conversion,  Hartford 
Gas  Co.  234 

COOKERS.  Se«  also  Burners;  Ovens 

burner  assembly,  countertop  190 
design:  surface  burner,  forced  air 
283 


gas  fueled  plant,  potato  chip  plant 
39 

CORE  nSTINO 

portable  laboratory,  for  cost 
reduction  7 

CORROSION.  See  also  Cathodic  Rrotec- 
tion;  Coatings;  Inhibitors 
alternating  currents,  effects  166 
bacterial,  metabolic  product  action  on 
metals  240 

bacterial,  sulfate-reducing,  surveys 
240 

boilers,  by  high-alkali  coals  193 
construction  materials,  distribution 
systems,  study  209 
control,  anodic  protection  286 
control,  planned,  utility  program  138 
control,  TET  program  57 
fuel  oil,  additives,  laboratory  tests 
193 

high-pressure,  by  oxidation  CO,  42 
detection  by  prol*  240 
electrolytic,  by  alternating  current 
117 

gasholders,  cau.ses  and  remedies  116 
hydrogen  absorption  by  metals, 
kinetics  91 

hydrogen  diffusion,  cat  cracker  plant 
117 

indicators,  thin  metal  films  214 
materials  engineering  staff  43 
microstructure  and  stress  cracking, 
relationship  91 
nuld  steel,  by  SO,  in  reducing 
atmosphere  286 

oxygen,  on  mild  steel  in  brine  165 
personnel,  control  group  organization 
98 

pipeline  coatings,  bacterial  activitv 
90 

prevention,  pipes  and  fittings  193 
prevention,  program  outline  117 
prevention,  ship  interiors  and 
fittings  192 

prevention,  sulfide  stre.ss,  metal 
.selection  117 

prevention,  sulfur  removal,  I>EA 
system  265 

prevention,  well  casings,  by  ammonia 
265 

proU'ction,  distribution  system 
program  69 

protection,  pipelines  197 
reaction  rate,  HiS  on  iron  193 
refinery  stills,  cost,  unit  basis  265 
soil  bacteria,  survey  of  pipeline 
ditch  214 

.sour  gas,  e<iuipment  experience,  I.acq 
(France)  192 

steel,  effcTt  of  brine  pH  214 
stress  cracking,  me<-hanism, 
stainless  240 

surveys  and  pivvention,  distribution 
systems  222 


tnwTi  ffas,  dintribution  piping 
protection  209 

iindericround  wells,  protection  130 
water,  in  recirculating  coolinft 
systems  265 

well  casint^s,  electrical  balanrini;  21^6 

COST  ACCOUNTINO 

control  system  needs  correct 
interpretation  197 
freight  rates,  in  plant  economics  246 
process-plant  projects,  procedures  and 
accuracy  99 

CRACKING.  See  also  Pyrelytit 

catalytic,  Houdriflow  HB  280 
kinetics,  reaction  steps  280 

CUSTOMER  SERVICE 

(|uality  and  cost  control,  Britain 
222 

<iuality  control  proffram  98 
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DEHYDRATION 

aluminum  oxide,  defects,  technical 
dryinjf  process  262 
calcium  chloride  units  9 
cyclic  dry  jr**'  flush  regenerates 
desiccant  275 

de  ethanizer  overhead,  by  liquid 
desiccant  to  avoid  hydrates  275 
desiccant,  lontr-cycle,  dry,  operation 
9 

flesijm  data,  TEG  plants  203 
tras,  from  underground  storaRe, 
French  practice  180 
hydrate  prevention,  methanol 
mj«‘ction  252 

Riycol,  reReneration  systems  31 
hyilrate  prevention,  methods  253 
hydrate  prevention,  technique 
evaluation  253 

hydrocarbon  nrovery,  short  cycle 
unit  31 

refriRerated  .separator,  with  ice 
removal  1 52 

refriReration  plant,  Pre.ston,  KnRland 
126 

DESULFURIZATION 

chars,  by  reRenerated  manRanese 
acceptor  82 

DIFFUSION 

adsorption  kinetics,  liquid-air 
interface  141 

binary  Ra.seous  systems,  compres.sed 
168 

carbon  dioxide  traces,  in  He-Ni  141 
data  for  testing  intermolecular  forces 
217 

Ra!M>ous  hydrocarlions  141 
hydrogen  through  palladium  169 


kinetics,  crystal  growth  and 
evaporation  141 

molecular,  high-temperature  gases 
70 

nitrogen-hydrogen-ammonia  binaries, 
method  289 

palladium  membrane,  hydrogen 
separation  141 

turbulent,  impurities  in  natural  air 
streams  45 

turbulent,  liquids  in  air  streams  45 

DISTILLATION.  See  alto  Oat  Analytit 

computer  program,  for  design 
variable  45 

multicomponent,  plate  efficiencies 
169 

DISTRIBUTION  SYSTEMS 

annual  handbook  198 
Brooklyn,  Jamaica  Bay  line, 
construction  84 
computer  control,  pipelines  79 
construction,  pneumatic  pipe-jacking 
head  282 

corrosion,  protection  program  69 
design  methods,  low-pressure  piping 
282 

dispatching,  computer  control  34 
ductile  cast  iron  pipe,  successful  use, 
Chicago  282 
dust  deU-rmination  38 
flanges,  renovation  applications, 
Marseilles,  France  188 
Florida,  service  conversion  84 
holder  storage,  coke  oven  gas 
industrial  grid  111 
maintenance  and  service,  via  radio 
260 

medium-pressure,  with  thin  steel, 
pretapped  main,  France  188 
Milwaukee,  new  facilities  105 
overhead  network,  brazed  aluminum, 
France  187 

polyethylene  piping  practice  188 
pressure  regulation  system, 

Rochester,  N.  Y.  2.34 
.soil,  backfilling  and  stabilization 
133 

stab  couplings,  for  hotel  main  260 
stub-service  extensions,  survey  133 

DRILLING.  also  Foreign  Activities 

air-bome  rig,  Bolivian  exploration 
150 

air  hammer,  doubled  penetration 
rates  150 

air  hammers,  8-inch,  reduce  costs  262 
air  motor,  design  251 
air  technique,  big-hole  market  226 
aluminum  pipe,  benefits  274 
analysis  charts,  value  to 
management  201 
big  hole,  new  rotary  types  226 
big  hole,  sizes  to  increase  226 
bit  weight,  effect  on  rate  variation 
125 


bit  freight  and  rotary  speed, 
optimum,  calculation  273 
blowouts,  protection  150 
Central  Appalachian,  activity  150 
completions,  3.6%  increase,  1959  26 

coring  technique,  development  7 
cost  forecast  method  252 
costs,  reducible  by  strict  regulation 
28 

costs,  research  246 
deep-well,  1959  survey  76 
development  costs,  income  for 
solution  178 

drillstem  test  practice  125 
earth  boring  methods,  improvement 
101 

electric  rig  273 

engines,  selection,  maintenance  and 
fuels  226 

equipment,  for  50,000-ft.  hole  7 
Ashing  techniques,  cable  tool  251 
high  rotary  speed,  reduced  bit  life 
178 

high  speed;  weight,  rotation  and 
mud  practice  226 
hot  well,  at  20,603  ft.  125 
idle  equipment,  1078  rotaries,  in  U.  S. 
and  Canada  226 

jet  bit,  minimum  power  requirements 
251 

jet-bit,  power  requirements  251 
offshore,  high-speed  record  by 
Gulf  Oil  8 

drilling  10,000  feet  in  four  days  53 
penetration  rate,  variables  101 
percussion,  better  footage  per  bit 
178 

power,  20-year  development,  review 
76 

rate,  rotary  speed,  effect  201 
research,  progress  146 
rig,  electric-drive  102 
rig,  new  design,  field  tests  7 
rotary-percussion  tool,  gas-operated, 
development  and  testing  124 
shale  control,  by  high-flltrate  Ca 
level  101 

slimhole  technique,  efficiency  and 
limitations  274 

statistics,  U.  S.  and  Canada,  1960 
200 

stuck-pipe  relea.se,  from  borehole 
pressure  251 

techniques,  for  46-inch  shafts  28 
tool  joints,  care  and  maintenance 
273 

tools,  performance  problems  under 
study  251 

turbodrill,  need  of  basic  changes  63 
weight  and  speed  factors,  minimum 
costs  266 

weight  and  speed,  for  optimum 
performance  53 

DRILLING,  AIR 

foam  technique  76 
foaming  agents,  non-ionic,  for  water 
removal  53 


safety,  improvement,  new  techniques 
251 

Texarkla  fields,  activity  28 
water-shutoff  techniques  125 

DRILLING  MUDS 

conditioned,  for  well  completion  7 
control,  for  cost  and  problem 
reduction  125 
directory,  300  products  125 
dual  centrifug:al  handling:  pump 
226 

hiffh-calcium,  to  avoid  shale  troubles 
54 

invert-emulsion  76 
inverted-emulsion,  in  water-sensitive 
sands  54 

low-solids,  guar  gum  colloid  in  salt 
water  178 

oil  base,  to  protect  wells  in 
permafrost  252 

properties  and  functions,  review  54 
properties,  tests  of  gel  and  yield 
point  29 

solids  reduction  techniques  76 
thinning  agents,  in  controlling 
properties  29 

versatility,  gyp-spersene  150 

DRYERS 

clothes;  lint  removal,  membrane-belt 
85 

installation,  vents  40 

DRYING 

central  pivot,  pottery  industry  261 
spray,  direct  gas-firing,  for  foods 
135 


DUST.  See  alto  Air  Pollution;  Separa¬ 
tors 

aersol  filters,  using  membranes  166 
aersols,  coating,  and  sizing  69 
air  flow  dynamics  38 
flue  gas  collecting  duct  31 
gas  sampling,  true  concentration 
and  size  92 

measurement  and  instruments  167 
measurement  methods,  comparability 
167 

measurement  methods,  comparison 
of  results  166 

measurement,  microfilters  167 
sampler,  for  flue  gas  control  69 
separation,  from  gas  by  mechanical 
means  56 

size,  determination  by  filtering  gas 
194 

Determination 

in  distribution  systems  38 
particle  size,  sedimentation 
apparatus  215 

traces,  identification  methods  266 


DUST  REMOVAL 

aerosols,  and  efficiency  of 
scrubbing  equipment  152 
agglomeration,  by  resonant  sonic 
wave  system  228 
bag  air  filters,  residual  cake 
properties  275 

electro  precipitator  design  275 
electrostatic,  collecting  plate  design 
127 

gas  cleaner  devices  203 
screen  removal  of  wetU‘d  dirt  228 
separation,  device  for  combustion 
turbine  gases  65 
settling  chambers,  examples  78 
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EDUCATION 

engineering,  current  status  50 
Institute  of  Gas  Technology  program, 
objectives  and  scope  269 
oil  and  fi<?e  economy,  address  222 
specialization  vs.  broad  education 
222 

Southern  Technical  Institute,  gas  fuel 
technology’  course  173 

ELECTRICITY 

capacity,  ready  for  future  149 
costs,  heating,  vs  gas  27 
Edison  Institute  estimate,  demands 
and  capacity  to  1980  51 
from  heat,  four-way  research  101 
heating,  future  trends  75 
nuclear  power,  Canada,  future  224 
power  plant,  Swedish  underground 
249 

promotion,  for  space  heating  149 
space  heating,  design  and  application 
149 

steam  power  costs  51 

ELECTRON  MICROSCOPY.  See  alto 
Analytical  Inttruments 

replication  techniques  287 

EMISSION  SPECTROGRAPH.  See  alto 
Analytical  Inttrumentt,  Spectra- 
Spectrometry 

nickel,  trace  impurities  167 

ENERGY  SOURCES.  See  alto  Retervet, 
Gat  and  Petroleum 

conversion,  U.  S.  Naval  Re.search 
Laboratory’s  projects  199 
depletion,  prediction  123 
electricity,  generation,  direct 
conversion  methods  199 
gasification  to  high  BTU  gases  157 
free  radical  application  100 
free  radical  propellants  100 
fuel  supply,  Canada  124 
fuels,  technology,  Canada  75 


gas,  advantages  123 
gasification  to  high  Btu  gases  1617 
Hartley  and  Robinson’s  forecasts, 
comparisons  249 
hi.story,  and  future  of  energy 
consumption  and  supply  272 
interfuel  substitution  patterns  74 
nuclear,  practical  application 
problems  199 
outlook,  Scotland  225 
Patman  joint  committee  inquiry  148 
petroleum,  and  new  recovery 
processes  148 

IKJwer  production,  prediction  123 
West  Europe,  nxjuirements  and 
supplies  51 

worldwide,  basic  research  needs,  for 
survival  74 

ENGINES 

evolution,  25  years  254 
jet-powered  gas  turbine, 

Clementsville,  Ky.  276 
supercharging  methods  57 

EQUATION  OF  STATE 

gas-surface  reactions,  ({uantum 
corrections  47 
helium,  20*-300*K  290 

hydrogen,  high  pressures  289 
neon,  argon,  krypton  and  xenon, 
with  graph itized  carbon  black  289 
second  virial  coefficient,  differences 
217 

EQUILIBRIA.  See  also  Phase  Equilibria 

gasification  at  high  temperature, 
air-carbon  281 

hydrogen  in  hydrocarlwns,  up  to 
2500  psia  131 

li(|uid-vapor  of  nitrogen-oxygen  142 

EQUIPMENT 

ga.soline  plant,  new  features  88 
process,  effect  of  data  u.sed  88 

ETHYLENE.  See  also  Hydrocarbons 

oxidation,  by  nitrous  oxide  280 
production,  by  hydrf)carbon  pyrolysis, 
pi-o<luct  quenching  110 
pro<luction,  consumption,  economics 
and  techniques  82 
production,  pyrolysis  of  naphtha — 
natural  gas  35 
purification,  acetylene,  solvent 
extraction  35 
pyrolysis,  pilot  results  107 
raw  material  light  naphtha; 

economics  280 
reaction  with  O-atoms  233 
recovery,  fractionation  from  cracked 
gases  1 57 

recovery,  solvent  extraction  of 
cracked  products  35 
.separation  from  CH.,  charts  131 
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iXPLORATION.  alto  Foraign 
Activitiat 

airborne  (gravity  surveys  76 
Appalachian  basin,  renewed  efforts 

54 

Arirentina,  Conjodoro  Rivadavia 
drilling  activities  6 
Australia,  oil  needs  26 
Canada- A  retie  Islands,  70  irround 
parties,  1959  6 

Central  Hritish  Columbia  area  201 
Colombia,  pA'uador  and  Venezuela, 
prospects  7 

computer,  electronic,  uses  102 
deep  tests.  South  Dakota,  favorable 
76 

discover)',  Mississipian,  Banff, 

All>erta  150 

Hast  Texas,  six  new  fields  in 
Jurassic  201 

exchanire  and  library  service  for 
data  227 

i;as  and  oil  survey,  Kansas  76 
treophysical,  1959,  drop  146 
Ifistphysical  remote  r«‘frartion 
seismof^ph  102 
jfeophysical  seismic,  stamper 
ti-chniiiue  226 

ireophysical  stratiftraph,  inteitrat«>d 
seismic  n'cords  77 
t:eophysical  technique,  air  and  water 
surveys  77 

(tulf  of  Mexico,  13,500-ft.  wildcat 
202 

Maryland,  potential  151 
Mississippi  and  Alabama, 

Cretaceous  success«*s  151 
Oklahoma,  Ouachita  Mountains,  oil 
and  iras  potential  178 
I'anhandle-IIuifoton,  continued 
success  29, 102 

IMtroleum,  new  effort  in  Spam  202 
review,  Ijis  Animas  227 
South  Dakota,  oil  prospects,  review  7 
Southeast  Oklahoma  (fas  reserve  202 
Tennessee,  shallow  oil  prospects 
151 

Texas,  Kdwards  trend,  search  center 
274 

Texas,  southern  trends  274 
Texas.  Wilcox,  F'rio  and  Edwards 
trends  271 

C.S.,  trreat  increase  necessary  after 
1985  169 

Utah  and  Colorado  (Paradox  Basin), 
Lisbon  anticline  274 
VirRinia,  prospects  151 
W»»st  Virjrinia,  lioom  151 
western  basins  undeveloped  227 


F 

FEDERAL  POWER  COMMISSION* 

antitrust  laws  vs  utilities  7,3 
Ras  price,  basis,  area-ceilinRs  221 
Ras  price,  contnil  inevitable  245 
Ras  price,  producer  views  245 


Ras  reRulation,  four  proposed 
chanRes  73 

producers  cooperation  174 
leRulation,  need  for  informed  public 
50 

reRulation  fallacies  174 
reRulatory  commissioners,  recruitinR 
producers  269 

FILTERS 

ceramic  fiber,  for  hot  dust  removal 
263 

dust  measurement  167,  194 
dust  removal  228, 275 

FISCHER-TROPSCH.  Sea  also  Synthasit 
Gat 

kinetics,  pressure  and  selective 
effects,  iron  108 
molecular  dissociation,  mechanism 
108 

motor  fuels  and  chemicals  from  coal. 
South  Africa  108 
reactor  control,  by  recycled  coolinR 
Ras  258 

synthetic  fuels  research  108 

FLAME  RESEARCH.  Sea  alto  Burnart; 
Fumacat;  individual  gat  componantt; 
Ignition 

burners,  multiport,  desiRn  113 
burninR  rate  vs.  composition  236 
combustion,  CO-air,  effect  of  Hi  17 
combustion,  cyanoRen  and  nitrogen 
oxide  40 

combustion,  spherical  vessel,  factors 
16 

comput<'r  u.se,  for  detonation 
properties  162 
detonation,  in  knallRas-steam 
mixtures  16 

diffusion,  acetylene  from  paraffins 
86 

diffusion  flames,  aromatics  formation 
236 

explosives,  in  narrow  channels  161 
hydrazine,  reaction  equation 
solutions  85 

hydroRen-oxygen,  mechanism;  second 
limit;  slow  reaction  65 
hydrogen  peroxide  solutions  161 
influence  of  turbulence  on  velocity 
211 

kinetics,  hydrogen-Oi  and 
ethylene-O;  236 
laminar,  with  radial  symmetry, 
fspiations  85 

mechanism  for  oxygen  production  in 
flames  136 

methane,  laminar,  property  profiles 
262 

methane,  structure,  profiles  of 
temperature,  composition  and 
aerodynamic  262 
m<‘thane-oxyRen,  activation  energy 
236 

photometry,  radical  concentrations 
113 


porous  burners,  burning  velocities 
237 

pre-ignition  reactions,  hydrocarbons 
161 

premixed,  carbon  formation  85 
premixed  spherical  laminar  162 
propagation,  zeroeth  order  113 
propellants,  solid  and  liquid  86 
pulverized  fuel,  research  work  at 
Ijmuiden  211 

quenching,  at  low  pressures  17 
quenching,  rectangular  channels  16 
reactions,  shock  waves  with 
flame-front  262 

rocket  propellants,  heating  rates  65 
sampling,  decay  rates  in  burned  gas 
16 

shock  wave  structure,  relaxation 
and  specific  heat  136 
spherical  peopagation,  numerical 
solutions  86 

stabilization,  porous  plate  burner 
flow  data  211 

steady-state,  existence,  theory  16 
temperature,  errors  due  to 
thermocouples  85 

temperature,  from  color,  absorption 
and  wavelength  262 
temperature,  optical  properties  of 
carbon  particles,  emissivity  46 
turbulence  intensity,  zone 
measurements  17 
velocities,  by  ionization,  in 
predetonation  262 
velocity,  hydrogen  and 
hydrocarbons  16 
velocity,  hydrogen,  carbon 

monoxide  and  methane  mixtures  16 

FLUID  FLOW 

aerodynamics,  of  underground 
gasification  46 
boundary  layer,  effect  on  mass 
transfer  22 

boundary  layer  research  170 
calculation,  manual  for 
tran.smission  lines  181 
centrifugal  meter,  features  67 
conduit  formula;  including  inertia 
impulse  243 

Dali  flow  tube,  characteristics  169 
drag  coefficient  and  turbulence, 
suspended  particles  290 
e<|uation  for  pressure  drop  244 
e<|uations,  improved,  medium 
distribution  systems  133 
gas  clouds  expansion  into  vacuum, 
expression  142 

gas  pipelines,  new  equation  10 
gas  velocity  measurement,  apparatus 
238 

gases  in  porous  porcelain  rod  243 
high  velocity,  patterns  169 
hydrodynamic  equations,  plasma  290 
internal  coated  lines,  check  tests  105 
magnetohydrodynamic,  motion 
against  gravity  290 
mass  flow  rotary  meter  191 
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multiphase,  AG  A- A  PI  test  data 
projrram  169 

pipe,  tubing:  and  fittinjrs,  in  process 
desigm  163 

pipeline  formula,  simplihed  128 
pipelines,  control  of  surges  105 
point  source  turbulence  169 
pressure  drop  calculation  79 
pressure  sensing  system,  transient 
equation  169 

pulsations,  error  correction  in 
pressure  grages  46 
Reynolds  analogy,  extension  196 
sampling  and  probe  technique  45 
solids-gas,  effect  of  particle  shape, 
roughness,  rotation  267 
solids-gas,  total  drag  coefficient  45 
transonic,  stability  170 
turbulence,  intensity  measurement 
57 

turbulent,  thermal  entrance  region 
170 

turbulent,  gas-solid-phase,  measuring 
techniques  243 
turbulent  free  jet  243 
turbulent  transition,  convection 
effect  169 

two-phase,  effects  of  tube  friction 
243 

two-phase,  entrainment  and  pressure 
drop  243 

two-phase,  example  10 
two-phase,  one-dimensional,  theory’ 

196 

two-phase,  rate,  viscosity  and 
density,  effects  103 
two-phase,  solid  particle 
distribution  267 

two-phase,  steam-water  model  290 
two-phase,  void  data  for 
steam-water  22 

unsteady,  change  in  main  pressures 
243 

upward  vertical,  air-water  119 
velocity,  critical,  method  142 
vertical,  motion  of  solid  particle  142 
wave  motion,  and  resistance, 
pipelines  267 

Measurement 

Argon-41  tracer  method  153 
by  acoustic  transducer  device  116 
devices  163 

orifice  calibration,  momentum 
balance  usage  170 
orifice  meter  factors,  tabulated  form 
230 

pressure-adjusted  orifice  area  181 

FLUIDIZATION 

dense-phase  bed,  solid  particle 
elutriation  170 
gas-solid  systems  292 
reactors,  large,  scale-up  method  23 
size  distribution  vs  bed  expansion 
284 

wet,  fine  particle  solids  137 


FOREIGN  ACTIVITIES 

Europe,  liquid  methane  importation 
problems  255 

Europe,  oil  gas  processes  186 
Europe,  petroleum  industry 
prospects  200 

Europe,  pipeline  construction, 
present,  planned  2 
Europe,  pipeline  expansion  33 
Europe,  underground  storage,  tech- 
nologry  and  economy  35 
Europe,  West,  energy  sources, 
requirements  and  supplies  51 
Europe,  Western,  oil  and  gas 
pipeline  construction  247 
offshore  operations,  worldwide 
activities  126 

South  America,  construction  costs 
122 

South  America,  nationalization 
policies  174 

South  America,  petroleum  develop¬ 
ment,  government  policy  270 

Africa 

Algeria,  327-mile  pipeline  33 
coal  g:asification,  water-gas  units, 
Johannesburg  185 
French  pipeliners  cross  Sahara 
desert  98 

Hassi-Messaoud  field  plant  in  Sahara 
104 

Mediterranean;  gas  pipeline  from 
North  Africa  to  Sicily  147 
natural  gas  and  petroleum 

development,  five  boom  areas  174 
petroleum  production  increase,  vs 
Middle  Flast  176 
pipeline  construction,  oil  and  gas, 
Sahara  to  seaports  58 
Sahara  crude  for  oil  gas  186 
Sahara  gas  and  oilfields  201 
Sahara  gas,  marketing  problems  247 
(South)  motorfuels  and  chemicals 
from  coal  108 

Argentina 

Comodoro  Rivadavia  exploration 
activities  6 

gas  and  oil  product  lines, 
construction  106 

petroleum,  Lujan  de  Cuyo  refinery 
175 

petroleum,  production,  government 
policy  270 

petroleum,  project  capacity  and 
development  174 

pipeline  systems,  Campo  Duran  174 
self-sufficient  in  gas  and  oil  98 
twin  pipelines  for  northern  gas  and 
products  174 
open  YPF  preserves  274 

Australia 

oil  exploration  26 

Rome  gasfield  extension  174 


Austria 

radio  system  for  tele-supervision  11 

Belgium 

acetylene  production,  by  pyrolysis  of 
light  li(|uid  hydrocarlMns, 
demonstration  unit  107 
LPG,  underground  storage  tunnels 
59 

sulfur  recovery  127 
Bolivia 

exploration,  air-borne  rig  150 

Braiil 

petroleum  exploration, 

10  sedimentary  liasins  270 

Canada 

Alberta,  Mississipian  gas  discovery 
150 

Arctic  Islands,  exploration 
activities,  1959  6 

drilling  statistics,  1960  200 

exploration,  central  British  Columbia 
area  201 

export  gas,  H,S  removal  152 
exports,  economic  impact  201 
fuel  supply  124 
fuel  technology  75 
gas  boom,  5  U.S.  permits,  approval 
121 

gas  export  sales  to  exceed  $100 
million  201 

gas  industry  regulation  198 
iron-smelting  processes.  Strategic 
Udy  and  HyL,  successful  83 
LPG  surplus,  All*erta,  needs  market 
175 

I/educ,  Alberta  gas,  joint  processing 
facilities  203 

nuclear  power,  impact  on  electricity 
demand  224 

Pembina  field  (Alberta)  hydrocarbon 
recovery  cooperative  project  263 
petrochemical  plant  construction 
270 

pil)eline  construction,  Transwestem, 
progress  80 

pi|>elines,  for  distant  markets  204 
pipelines,  1960  248 

plastic  piping,  V'ancouver  Island 
Gas  Co.  experience  84 
sponge  iron  plant  for  ore  reduction, 
plans  13 

sulfur  producers’  competitive 
problems  9 

tar  sands,  commercial  plant, 
construction  28 

tar  sands,  new  commercial  proposal, 
Alt>erta  124 

telemetering,  lead-and-pressure 
control  80 

trans-Canada  files  export  permit 
49 

-U.S.  gas  export  treaty  proposal  1 


China  (Rod) 

mineral  wealth  and  metal  production 
270 

petroleum  development  activities  B 
petroleum  production.  10-year 
increase  270 

Colombia 

oil  prospects,  review  7 
petroleum  development,  fifty  years’ 
proffress  270 

Cuba 

|)etroleum  production,  seizure  of 
three  American  refineries  174 

Ecuador 

oil  prospect.s,  review  7 

Franco 

conversion,  coal  to  natural  fras  208 
corrosion,  from  sour  fras,  e<|uipment 
experience,  Ijicq  192 
rii.stribution  system  renovation, 
Marseilles  188 

distribution  systems,  electromajrnetic 
main  deU'ctor,  buried  84 
distribution  systems,  medium- 
pres-sure,  with  thin  steel, 
pretapped  main  188 
iras  conditionini;,  humidification  and 
oil  vapor,  industrial  experience 
188 

tras  dehydration,  from  underftround 
storatre  180 

eras  sale  fluctuations,  1958  statistics, 
review  209 

hyiirocarhon  removal  from  Ijicq 
natural  KaSt  refrifteration 
technique  180 

hydrojren  sulfide  removal,  residue  jras 
scrubbinir  Claus  kiln,  I.acq  181 
Ijicq  field,  deep,  hiirh- pressure 
corrosive  wells  151 
I.acq  field  development  223 
Ijicq  iras  field,  F' ranee,  production 
98 

I.ac(|  sulfur  production,  export 
plans  9 

leakaire,  levels,  to  indicate 
reconditioninjr  188 
leakaire  tests,  odorizinir,  at 
Saint-Etienne  188 
I.I’G  uses,  ceramic  and  metal 
industries  88 

manual  welding  control,  (ras 
pipelines  205 

methane  liquefaction,  stora^re, 
research  184 

odorization,  commercial  188 
oil  (ras,  I.urfti  cracking,  catalytic 
fluidized  solids  186 
overhead  distribution  system, 
brazed  aluminum  187 
pipeline  construction  by  TRAPSA, 
Zarazaitine  to  I.aSkhirra  for 
Sahara  oil  182 


reformed  Jtas,  cyclic  process,  for 
lilfht  hydrocarbons  187 
reformed  gaa,  from  lijfht 
hydrocarbons  187 
reformed  (tas,  from  refinery*, 
Normandy  187 
reformed  jjas  (Lacq),  cyclic 
catalytic  plant  187 
weather  forecastint;.  statistical  study, 
winter  ftas  emissions  189 

Germany 

appliance  exhibition,  Colofrne,  1960 
122 

cathodic  protection  criteria, 
survey  264 

city  Ras,  price,  costs  and  loads 
economics  2r>0 

cracked  natural,  to  extend  Munich 
city  supply,  mixed  Ras  233 
Rasholder,  spherical,  to  supply 
I.udwiRshafen  80 

Gaz  InteRral  process,  new  plant  12 
Rum  formation  vs  NO  content,  study 
79 

I.urRi  plants,  Darsten,  improved 
operation  61 

natural  Ras  supply,  Bavaria  145 
pyrolysis,  relationship  to  ethylene 
and  acetylene,  pilot  results  107 
reformed  Ras,  from  cracked  natural, 
Dorsten  plant  259 
reformed  Ras  plants,  LPG  usaRe, 
results  159 

synthesis  Ras,  Shell  process 
application  63 
thermal  crackinR  plant  132 

Great  Britain 

aluminum  metallurRy,  Wales  284 
aluminum  ship  tank  for  liquefied 
natural  Ras  107 

automation,  Ras  ReneratinR  plants 
114 

chimneys,  standards,  heiRht  vs  disper¬ 
sion  261 

coal  Rasification,  slaR-hath  pilot 
plant  157 

coal  Rasification,  total,  and 
synthetics,  usaRe  trends  257 
coal  needs,  I.urRi  and  Gaz  InteRrale 
processes  60 

coal,  properties  and  uses  study  232 
coal,  utilization,  proce.ss  economics 
36 

coke,  marketinR  difficulties  146 
commercial  Ras  sales  to  caterinR 
field  2 

compressor  station,  BirminRham, 
hiRh-pressure,  axial  flow  153 
consumer  meterinR  improvements 
209 

dehydration  by  refriReration  plant 
126 

flue  terminal,  for  domestic  appliances, 
description  263 

fuel  Oil,  industrial  use,  Rrowth  2 
Ras,  for  TV  tube  manufacture  86 


Ras  applications,  Basildon,  EnR.  283 
Gas  Boards,  1959  deficit  245 
Ras  holders,  start-up  operations, 
Fulham  works  58 
Ras  in  industry  exhibition  114 
Ras  industry  development  trends  145 
Ras  industry  expansion  problems, 
setbacks  245 
Ras  policy  to  1966  98 
Ras  promotion,  for  central  heatinR 
market  248 

Ras  supply,  ReoRraphical  distribution 
245 

Ras  usaRe,  domestic  decline,  market 
research  145 

Ras  u.saRe,  pottery  industry  190 
holder  storaRe,  coke  oven  Ras 
industrial  Rrid  111 
LPG,  properties,  for  Ras  industry 
use  86 

LPG,  uses  and  supply  86 
LPG  uses,  controlled  atmospheres 
86 

LurRi  pressure  plant,  Westfield  157 
main  installation,  traininR  proRram 
188 

methane  extraction,  coal  mines  154 
odorization  problem,  increase, 
factors  15 

oil  Ras,  SeRas  plant,  operation  and 
economics  158 

oil  Ras  plant,  description  109 
oil  Ras  production,  ONIA-GEGI  plant 
207 

ONIA-GEGI  plant,  description  82 
ovens,  bread  bakinR,  performance 
test  1 8 

patent  arranRements,  “Stretford” 

HjS  removal  process  253 
petrochemical  production  123 
petroleum,  economic  impact,  post 
World  War  II  225 
pipeline  construction,  developments 
128 

pipeline  systems,  Reneral  costs  175 
refinery  Ras  collection  for 
commercial  outlet  83 
i-eformed  Ras,  butane,  Simon-Carves 
Otto  catalytic,  Guernsey  281 
i-eformed  Ras,  Simon-Carves  Otto 
catalytic  plant  248 
reformed  Ras,  UGl/CCR  process, 
colonial  areas  187 
i-eformed  Ras,  Whitby  wells  and 
plant  259 

retort  plant,  shutdown  operations  82 
retort  works.  White  Lund  157 
Scotland,  coal  Rasification,  to  meet 
future  (1980)  enerRy  requirements 
272 

Scotland,  Ras  load  development  146 
Scotland,  140-mile  superRrid 
construction  269 
Scottish  Gas  Board,  technical 
advisors  to  industry  262 
space  heatinR,  hot-water  panels, 
modem  190 


space-heat  in  sales  specialists 
needed  197 

water  gas,  light  distillate  use  62 
Wilson  report  re  coal  gasification, 
summary  206 

India 

basins,  prospects  200 
coke  ovens,  application  at  Rourkela 
steel  works  6 

ferrocoke,  from  lignite-magnetite  83 
petroleum  production,  Ankleshwar 
wildcat  promises  2100  bbl/day  270 
traveling  grate  device, 
carbonization  232 
products  lines  construction  270 
solar  water  heater,  experiments, 
Delhi  87 

Iran 

oil  and  gas  goals  50 
pipeline  construction,  offshore, 
pulling  by  barge  79 

Israel 

pipeline,  Haifa-TelAviv,  cathodic 
protection  192 

Italy 

appliances,  standards,  testing  and 
safety  283 

butadiene  from  methane,  ANIC 
petrochemical  complex  256 
petroleum  reserves  and 
development  200 
phthalic  anhydride,  from 
naphthalene  258 

Japan 

coal  gasification,  Sumitomo  process 
206 

gasification  of  coal  222 

Gaz  Integral  process,  new  plant  12 

new  coke  oven  gas  plant, 

Hiroshima  223 
offshore  oil  strike  6 
ONIA-GEGI,  third  5  MMCF  'day  unit 
26 

petroleum  refining,  increases  to 
640,000  bbl/day  1960  177 
propane  and  liquefied  methane, 
import  plans  80 
solar  energj-  applications  53 

Lebanon 

petroleum  markets,  Russian  intrusion 
in  Europe  250 
petroleum  price  control,  Arab 
demands  250 

petroleum  price  control,  Second 
Arab  Congress  ideas  250 

Mexico 

construction,  pipelines  and  chemical 
uses  97 

gas  pipeline,  Pemex  to  Mexico  City 
146 


offshore  petroleum  field  200 
oil,  gas  development  97 
petrochemical  potential  146 
pipeline  construction,  Jose  Colomo 
field  58 

pipeline  construction,  $200  million 
project  198 

process  design,  costs  147 
process  equipment  costa  147 
sponge  iron  plants  for  ore  reduction, 
construction  13 

structures,  Tehuantepec  basins  54 

Netherlands 

petrochemical  production,  two  plants 
4 

plant  (Shell)  for  ammonia  13 

Pakistan 

first  oilfield  (Karsal)  proved  5 
oil  and  gas  statistics  247 

Saudi  Arabia 

Tapline,  cathodic  protection  68 
Tapline,  computer  simulation  model 
277 

Tapline,  corrosion  control  42 
Tapline,  success,  high  maintenance 
128 

Tapline,  VHF  system,  for  point-to- 
point  communications  277 

Spoin 

petroleum  exploration  202 

Sweden 

heavy  hydrogen  plant,  for  isotope 
exchange  71 

oil  shale  processing  methods  99 
power  plant,  underground  249 
Segas  plant  for  oil  gasification  13 
shale  oil,  mining  and  recovery  177 

USSR 

Central  Asian  gasfields  247 
computer  technologj',  U.S.  1959 
technical  delegation  88 
crude  oil  plan  attainable  223 
European  petroleum  market 
intrusion  250 

gas  and  oil  plan  tn  1965  122 

gas  industry  sui^’ey  245 
heat  exchange,  gas-fired  furnace, 
views  262 

natural  gas  development,  efforts  97 
oil  and  gas,  expansion  plans  3 
pipeline  construction,  material 
shortage  26 

pipelines,  projected,  three  systems, 
3000  miles  80 

Venezuela 

gas  injection,  benefits  179 
gas,  production  data  249 
oil  prospects,  review  7 
petroleum  development,  government 
policy  270 


FRACTIONATION.  See  also  Air;  lique¬ 
faction;  Distillation 

e<)Uilibria,  ethane-ethylene  separation 
264 

super-,  tray  and  reflux  relation  163 
thermogravimetric,  in  volatile 
evolution  139 

FRACTURING 

monolayer  propping  agent  77 
single-point  entry  77 

FUEL  CELLS 

applications,  commercial,  feasibility 
100 

electrochemical  characU-ristics  100 
electrode,  sintered  Raney  nickel  101 
electrolyte-soluble  fuels,  nickel-carlxm 
poles  75 

Gas  and  Fuel  Symposium,  ACS, 
preprints  100 

hydrocarbon,  developments  100 
hydrogen,  oxygen,  solid  ion-exchange 
membrane  electrolytes  75 
literature,  review  100 
lithiated  nickel  oxide  electrode  6 
molten  carbonate  electrolyte  types 
100 

overpotentials,  in  molten  alkaline 
carbonates  148 

panel  discussions,  summary  100 
plastic,  ion-exchange  membrane  100 
research,  widespread  activity  249 
review  of  research  225 
significance,  gas  industry’  201 
thermodynamics,  direct  fuel 
conversion  52 

thermotlynamics,  principles  249 

FURNACES.  See  alto  burners;  Industrial 
Heating 

enamelling,  for  aluminum  sheet  66 
forge-shop,  modernization  190 
forging,  welding  fitting  manufacture 
262 

graphite  tube,  high-temperature 
measurements  163 
heat  transfer,  radiant  in  gas-fired 
Imiler  262 

heat  treating,  pressure  ve.s.sels  40 
lalwratorj',  design  88 
op»‘n  hearth  flame,  gas-atomized  oils 
17 

testing,  for  engine  paits  17 

G 

GAS  ANALYSIS 

dielectric  constants,  for  helium, 
argon,  nitrogen,  methane  289 
impurities,  rare  gases  22 
ionized,  upper  atmosphere  21 
literature,  review,  1958-59  93 

mine  ventilation,  history  287 
pressure  samples,  proportional  117 
thermal  conductivity  analyzer  117 


Conditioning 
So#  alto  Odorixotion 

humidification  and  oil  vapor, 

industrial  c-xfieriencc,  France  188 

Sampling 

and  test  kits  215 
auto  exhaust  Kas  93 
hydrocarlions  in  drilling  muds  93 

GAS  HOLDERS 

spherical,  local  supply, 

I.udwifcshafen,  (lermany  80 
start-up  opi-rations  58 
waU-r-.seal*‘d,  curb  and  crown 
support,  desiioi  34 
Witririns,  for  industrial  ttas 
handling  34 

GAS  HYDRATES 

prevention  by  methanol  and  Klycol 
injirtion  228 

GAS  INDUSTRY  EXPANSION.  So*  also 
Exploration,  Foreign  Axtivitios 
Alaska,  kos  supply,  Anchorafce 
markets  26 

Alaska,  new  pipeline  and  Anchorage 
distribution  221 

appliance  salt's,  potential  market, 

57.4  million  1960  64  122 

f'alifornia  pipelines,  1.5  billion 
(*F  day  97 

commercial,  catering  load 
consumption  (Britain)  2 
competitive  position,  current  and 
future  I 

construction  data,  1960  173 

construction  profrram,  financing  221 
cost  allocations,  Phillips  case 
example  221 

development  trends,  Britain  145 
export,  Canadian,  5  U.  S.  pei-mits, 
approval  121 

fuel  and  power,  investment  145 
trrid  construction,  Scotland  269 
househeatinir.  1959,  20,162,000 
Kas  users  121 
industry  improvement  245 
mains  extension,  for  afrricultiire 
221 

market  research,  techni«|Uea  197 
.Mexico,  construction,  pipelines  and 
chemical  u.ses  97 
natural  (ras  development,  USSR 
efforts  97 

natural  i(as  supply,  Bavaria  145 
oil,  Kas  development,  Mexico  97 
Pipe-mill  Portable  for 
RiKht-of-Way  49 
pipeline  construction  plans,  1960, 
27,419  miles  2 
proKress,  1960,  factors  25 
project  costa,  estimates,  1960-61  14E 


promotion  and  advertisinK,  A.G.A. 

221 

sales,  LPG,  16  billion  k^I,  1970  25 

space-heatinK  sales  specialists 
needed  197 

.statistics,  Pakistan  247 
Trans-Canada  Ales  export  permit  49 
USSR,  survey  245 

GAS  INDUSTRY  MANAGEMENT 

Arkle  Gas  Co.,  development 
proKram  98 

British  Gas  Boards,  19.59  deficit  245 
Briti.sh  supply,  K(^l?raphical 
distribution  245 
Bromley-by-Bow  works  (Britain), 
problems  and  advance's  245 
commissions,  rcKulation  philosophy 
146 

control,  science  of  attaininK  and 
maintaininK  121 
cost  data;  Ka-**,  Gulf  Coast  hiKh, 
$0.225/MCF  25 

cost  data;  natural  Kas  marketed 
production,  inciease,  3.3  percent  in 

1959  49 

equipment  direcUiry,  1960,  heatinK, 
pipinK  and  air  conditioninK  4 
exploration  and  production  cost 
increase  as  basis  for  prices  145 
exploration  in  liest  price  areas 
only  1 73 

fair  market  value,  detei-mination  1 
FPC  rate  cases,  industry 
collalioration  25 

Kas  and  oil  conservation,  rules  and 
reKulations  173 
Kas  enKineerinK  and  appliances, 

1960  directory  4 

Kas  export  treaty,  Canada-U.S.  1 
important  issues  in  politics  146 
market  research,  on  domestic 
decline,  Britain  145 
offshore  completion  method,  cost 
re<iuction  121 

offshore  Kas  costs,  initial  and 
operatinK  121 

oil  pricinK  contracts,  industrially 
restrictive  173 
pipeline  costs,  FPC  146 
pipeline  Kas,  LurKi  Kasification  of 
char,  cost  factors  1 
pipeline,  purchases  and  prices, 

1958  25 

l>olicy,  Britain,  to  1966  98 
price  rise,  distribution  vs  field  173 
problems,  review  121 
production  costs,  forecastinK  49 
production,  development  loans,  slack 
industry  conditions  121 
leKulation,  Canada  198 
.'tales,  intrastate,  federal  controls  25 
scientific  method,  application  1 
Transwestern  vs  Pacific  LiKhtinK# 
price  dispute  173 
unionization,  threat  to  professional 
development  49 


GAS  TURBINES.  See  also  Compressors 

centrifuKal  compressors,  drive  128 
coal-fired.  Bureau  of  Mines  115 
cost  survey,  worldwide  plants  40 
drive  for  compression  57 
power  Kcneration  238 
rotor  blades,  water-cooled  128 
Tapline,  success,  but  high 
maintenance  128 

GASES 

standards,  atmospheric  pressure  196 

GASIFICATION.  See  also  Cool;  Cool 
Gas;  Oil  Gas;  Water  Gas 

acetylene  and  CO,  by  slag  bath 
reaction  281 

bone  anthracite,  conventional 
producer  108 

carbon  with  CO.  to  form  CO  61 
er|uilibrium  chemical  composition, 
air-carbon  281 

hiKh  Btu  gas  symposium,  1959  157 

kinetics,  basic  reactions  131 
pressure-oxygen,  improved 
quenching  110 

twin-regenerative  cyclic  heating 
apparatus  82 

GASLIGHTS 

Arkansas-Louisiana  Gas  Co.  boom 
growth  50 

"Gasigns”  by  Arkla  223 
promotion,  nostalgic  touch  223 
regulators,  pressure,  miniature  19 
revival,  1958-59  122 

GASOLINE.  See  also  Hydrocarbons 

paraffin  separation,  molecular 
sieves  31 

GENERATORS 

automatic,  for  propane-air  peak 
gas  106 

inert  gas  atmospheres  88 

GEOLOGY.  See  also  Exploration 

atjuifer  behavior  202 
basement  rocks,  depth  and  lithology 
evaluation  252 

lioron  content  in  illite,  to  evaluate 
salinity  29 

electrical  anomalies,  associated 
minerals  102 

geochemical  sur\’eys,  exploratory 
adjunct  102 

Moho  layer,  crust  surveys  77 
palynology,  uses  102 
petroleum  production,  advances  29 
polospores,  use  in  correlation  102 
professional  association,  for 
qualified  scientists  54 
rock  density  vs  seismic 
transmission  125 
sti-uctures,  Tehuantepec  Mexican 
basins  54 


GRAPHITE 

pyroHtic,  properties  265 

use  in  chemical  heat  exchanfi'ers  240 

use  in  chemical  plant  240 

GRINDING 

viscous  materials,  chilling:  system  40 

H 

HALIDES 

combustion  and  titration  method  215 

HEAT  EXCHANGERS.  See  also  Heat 
Transfer 

conductivity  factors,  crude  to 
clean  (ras  67 

mechanical  desigrn,  standards  137 
piping:  design  and  layout  67 
refinery  plants,  design  40 
thermal  design,  rating  137 

HEAT  PUMPS.  See  also  Heaters,  Space 

electrical  requirements,  northern 
climate  66 

improved  reclaim  cycle  237 
storage  systems,  residential  52 
underground  source,  unlimited  113 

HEAT  TRANSFERS.  See  also  Heat  Ex¬ 
changers 

and  mass  transfer,  textbook  23 
appliances,  thermal  performance  162 
boiling  liquids,  bubbles  and 
superheating  71 
coefficients,  multi-point  cooling  of 
cylinder  218 

conductivity,  melting  mathematics 
291 

convection,  surface  emission  of 
boiling  Freon-12  71 
convection  rates,  twenty  shapes  in 
air-stream  119 

distribution  problem,  laminated 
pipelines  143 

dynamics  and  basic  characteristics 
163 

effect  of  turbulence,  gas  stream  to 
sphere  244 

emissivity,  carbon  particle 
dispersion  46 

«*quation8,  thermal  network, 
computer  solution  218 
exchanger  design,  shell  and  tube  264 
finned  tubing,  interference-fit  gap 
resistance  285 

fixed  beds,  radiation  and  conduction 
46 

forced  convection,  air  to  finned 
tubes  170 

free  and  forced  convection  217 
gas  flow,  in  packed  and  expanded 
fixed  l^ds  291 

hot  gas,  fine-wire  (Pt  or  W)  gage 
142 

in  crossed-rod  matrices,  with  flow 
friction  data  217 


in  partial  condenser,  multiple 
component  264 
infrared  radiation,  flow  and 
measurement  244 

injection,  direct  steam  in  liquids  67 
laminar  and  turbulent  axisymmetric 
flow  290 

mean  temperatui-e,  cooling  flow  71 
measurement,  distortions  in 
transducer  and  media  290 
moving  fluids,  conduction  and 
convection  46 
multilayers,  conduction  47 
nonstationary,  in  rotating  disks  196 
pebble-bed  exchangrer  94 
pebble-t>ed  exchanger,  large  scale 
data  217 

radiation,  flux  integration  by 
geometric  factors  291 
radiation,  in  furnace  enclosure  142 
radiation,  integral  e«|uation 
solution  290 

radiation,  linear  e<|uation,  inside 
cylinder  291 

radiation,  nomographic  slide  rule 
213 

radiation,  through  porous 
insulation  23 

refrigerants  in  horizontal  tubes  218 
regenerative,  packed  bed  of  spheres 
119 

research  trends,  review  119 
review,  1959  literature  218 
temperature  and  thermal  stresses  in 
cylinders  291 

to  Freon  12  near  critical  state  218 
transient  conduction  in  slabs  and 
rods  218 

transient  state,  diffusion  problem.s 
218 

turbulent  boundary  layer  291 
turbulent  tube  reactor,  chemical 
reaction  effect  291 
un.steady-state,  in  thermal  design 
143 

unsteady  turbulent,  in  tultes  218 
vapor  diffusion  effect,  lietween 
stream  and  wall  23 


HEAT  TREATING 

and  forging,  Kropp  shop  setup  162 
annealing,  open  coil  method  237 
atmospheres,  controlled  with  LPG  86 
carburizing,  temperature  and  rate  of 
penetration  211 
furnaces,  continuous  line, 
hardening  162 

furnaces,  gas-fired,  for  annealing 
strip  steel  162 
tempering,  atmosphere  262 

HEATERS.  See  also  Appliances;  Heat 
Pump;  Solar  Energy 

Space 

economy  and  comfort,  factoi-s  137 
gas,  sale.x,  Milwaukee  27 


hot  air  door,  gas-fired  26,3 
hydronic,  design,  commercial 
buildings  284 

gas-fired,  hot-water  panels,  modern, 
British  190 
infrared  263 

infrared  comfort  factors  284 
infrared,  I.PG-fired,  high-ceiling 
buildings  114 

mass  market,  central  heating.  Great 
Britain  248 

oil  burner  developments  148 
oil-burning,  residential,  literature  87 
problems  and  development; 

deficiencies,  in  trailers  27 
ladiant  panels  237 
service,  architect’s  advice  148 
•service  elements  176 
service,  provides  pr»)fitable 
busine.ss  199 

standards  vs  compromises  5 
statistics;  sales,  1959  26 
unit,  economics  in  plant  extensions 
18 

Water 

burner  adjustments,  flexibility  and 
performance  163 

solar,  simple  domestic  collector  87 
storage,  (|uick  recover)’, 
performance  162 

temperature  control,  three-valve  18 
two  temperature  storage  tank 
system  237 

HEATING 

Space 

hot-water  panels,  floor  and  ceding, 
performance  66 

hydronic  systems,  pickup  factor  66 

radiant  units,  direct  66 

siTvice,  thermostat  troubles  212 

HELIUM.  See  also  Rare  Gases 

compressibility,  isothermal  47 
dielectric  constants  289 
extraction  plant,  new.  Bureau  of 
Mines  175 

recovery,  profKised  cooperative 
plan  98 

trace  impuritie.s,  by  mass 
spr*ctrometer  2^16 

HIGH  PRESSURE  EQUIPMENT 

‘‘belt’’  for  100,000  atm,  high 
temperatures  67 

HIGH  TEMPERATURES 

plasma  jet,  for  supersonic  flow 
study  115 

plasma  jet,  in  chemical  synthesis 
115 

pla.<mia  jet  torch,  design  and 
application  23 

.solids,  physical  properties  170 
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HYDROCARBONS.  Sm  alto  individual 
hydrocarlten  compoundt 

aromatic,  fluorescence  spectra  241 
aromatics,  polycyclic  formation  in 
carlxinaceous  deposits,  diffusion 
flames  236 

chemisorption,  reduced  nickel  22 
compre»se<l,  as  solvents  218 
critical  tem|)erature,  40  compounds, 
series  predictions  291 
electric  breakdown,  olefins  219 
fuel  cells;  ethane,  propane, 
ethylene  100 

iraseous  paraffins,  II,  scavenKinf;  37 
Kases,  adsorption,  carbon  and 
silica  (fel  267 

heavy  aromatic,  in  air  pollution  140 
liRht,  density  correlation  to 
pressure,  temperature  and 
molecular  weight  194 
liquids,  volumes  at  hiKh  tempi-rature 
and  pressure  291 
methods,  for  trace  metals  242 
molecular  sieve  adsorption 
analysis  117 
naphtha,  production  of 
acetylene,  ethylene  3B,  280 
olefins  chromatoffraphy,  C.,  C:,  and  C. 
structure  194 

olefins  for  petrochemicals,  polymer 
production  122,159,281 
olefins,  purification  by  catalytic 
hydroifenation  258 
paraffin  .separation,  gasoline  by 
molecular  sieves  31 
reverse  isotope  dilution,  analysis  69 
.separation,  ethane-ethylene 
fractionation  264 
structural  analysis,  molar 
refraction  69 

structural  analysis,  molar  volume 
e<|uation  69 

thermodynamics,  vapor-liquid 
K-value  (rraphs  143,244 
traces,  by  flame  ionization  167 
vapor  pressures,  methane  to 
(K-ntane  71 

Recovery 

adsorption  units,  short  cycle  features 
152 

central  offshore  Ktm  separating  and 
treatinir  plants,  I^i.  276 
joint  facilities,  for  proce.ssinK  Leduc, 
All»erta  gas  203 
lean  iras,  plant  276 
packa;red  unit,  for  low-pressure 
eras  228 

Pembina  field  (Canada)  cooperative 
project  253 

refrigeration,  on  lean  iras,  Lacip 
France  228 

TCT  plant,  Rayne,  I,a.  228 

Removal 

absorption  plant,  Rridfteport, 

Texas  203 

dry  desiccant  unit,  economy  180 


from  l4icq  (France)  natural  kbs, 
by  refri;;eration  180 
hiirh  pressure,  expansion-cooled 
separator  253 

TET's  plant,  12,600  bbl/day  180 

HYDROOASIFICATION 

cyclic  thermal,  for  natural  ;ra.s 
supplements  131 
lifrht  distillates,  for  natural  k^s 
supplements  198 

HYDROGEN 

absorption  from  HCl  by  Pd/I*t 
alloy  141 

ab.sorption  in  Pd  119 
active  by  deuterium  exchanKe, 
infrared  140 

adsorption,  metal  films  141 
catalytic  combustion,  of 
hydrocarlions  158 
chemical  use,  1965  pic-diction  98 
conversion,  ortho  to  para,  for  stable 
storage  158 

detection,  palladium  diffusion 
method  266 

-deuterium  separation,  hot-cold 
strippinfT  94 
deuterium  separation,  by 
distillation  82 

deuterium,  Swedish  plant,  for 
isotope*  exchani^e  71 
hydrocarlwns,  by  Reta-ray 
backscatter  118 

liquid,  Linde  West  Coast  plant  258 
li<iuid,  manufacture  from  refinery 
iras  186 

packaRe  unit,  pure,  from  ammonia 
207 

para-,  infrared  and  Raman 
spectra  95 

partial  oxidation  burner,  for  Raseous 
hydrocarlions  186 
permeation  rates  in  metals  233 
process  description  200 
purification,  by  absorption  258 
purification,  cryoRenic  methods  233 
purification  by  diffusion  141,169 
reforminR,  steam,  Renerator 
plant  61 

thermodynamic  and  transport 
properties  119 

HYDROGEN  CYANIDE 

synthesis,  hiRh  temperature  158 

HYDROGEN  SULFIDE 

and  mercaptans,  potentiometric 
method  167 

and  total  S  and  humidity, 
monitor  194 

-carlwn  dioxide-methane  system  23 
-carbon  dioxide,  pha.se  equilibria  24 
detection,  diffraction  of  copper 
tarnish  167 

iron-H,S  reaction,  hiRh-temperature 
mechanism  95 


solubility  in  cold  methanol, 
with  CO,  71 

Removal  from  Gat 

amine  scrubbing  systems,  desiRn 
204,  253,  273 
arsenic  reagent,  improved 
regeneration  127,  180,  229 
by  iron  oxide,  releasing  conditions 
180 

by  phosphates  of  I  and  II  group 
metals  104 

Canadian  export  gas  152 
cost  of  process  229 
dry  or  iron  oxide  methods  103 
equilibrium  with  CO,,  in  potassium 
carbonate  solution  152 
Fluor  solvent  plant,  for  El  Paso 
Natural  127 

Haines  zeolite  adsorption-oxidation 
catalyst  276 

hot  carbonate,  flash  cooling 
modification  104, 229 
iron  oxide,  regular  and  special, 
structural  study  276 
Klonne  dry  tray-tower  system  127 
liquid  purification,  for  high-pressure 
systems  31 

manganese  acceptor  regeneration 
229 

mass  transfer  data,  from  NaCI 
brines  31 

oxide  box  operation,  equilibrium 
conditions  56 

potassium  carbonate,  process  31 
processes,  modem,  reactions, 
design  78 

purification,  “fine”,  for  ammonia 
synthesis  9 

residue  gas  scrubbing,  Claus  kiln, 
Lacq  (France)  181 
“Stretford”  process,  licensing 
agreements.  Great  Britain  253 
sulfur-oxidizing  bacteria, 
problems  204 

sulfur  recovery,  Belgium  127 
sulfur  recovery  from  H,S  31,  253 
sulfur  recovery  from  H,S,  modified 
Claus  203 

tower  purifiers,  experience  since 

1956  56 

HYDROGENAflON 

and  dehydrogenation, 

1957  review  207 
ethylene  on  nickel  catalyst, 

kinetics  13 

ethylene  purification,  acetylene  on 
palladium  catalyst  258 
liquid  phase,  promotors  for 
platinum  13 
petroleum  processing, 
application  132 
phenols,  catalytic  186 
pressure,  higher  phenols  82 
underground,  circulating  suspended 
catalyst  158 


I 

IGNITION.  also  Kumor  Controls; 
Safoty;  Valves 

and  flame-failure  equipment,  for 
tunnel  burners  237 
research  project,  PAR  plan  122 

INCINERATORS 

commercial,  for  refuse  113 

INDUSTRIAL  HEATING 

aluminum  metallurgy’,  Wales  284 
automatic  brazing,  inserts  190 
burners  for  metal-working 
operations  212 

clay  pipe  manufacture,  gas-fired 
kilns  18 

equipment,  conversion  to  gas  firing 
262 

fabrics,  drying  and  coating 
machine  17 

finish  drying,  automatic  oven  18 
foundry  practice  136 
furnace,  continuous,  stainless  bars 
136 

gas  applications,  Basildon,  Kng. 
gas,  brazing  machine  for 
automobile  heaters  113 
gas,  Cincinnati  8ur\'ey  of  uses  113 
gas,  exhibit,  applications,  Britain  114 
gas,  for  T\'  tube  manufacture  86 
gas  fueled  plant,  potato  chip 
plant  39 

gas  load  development,  Scotland  146 
gas,  pottery  industry’,  application 
190 

gas  use  in  metal  cleaning  and 
fini.shing  212 

kiln,  fo**  zircon  refractories  212 
light  fixtures,  cleaning  and 
finishing  17 

LPG,  use  and  supply,  Britain  86 
LPG,  uses,  ceramic  and  metal 
industries,  France  86 
mechanical  proportioning  systems, 
control  190 

metallurgical  treatment,  American 
Chain  284 

natural  gas-air,  for  steel  mill 
furnaces  237 

ovens,  for  dehydrating  refrigeration 
components  283 
pipe-foundry  practice  136 
precious  metals,  processing  17 
pressure  booster,  in  burner 
requirements  212 

radiant,  in  asphalt  coating  rolls  114 
tow’n  gas,  for  metal  finishing  237 
tubing,  automatic  brazing  machine 
17 

INERT  GAS 

apparatus,  for  heat-treating 
furnaces  114 

argon,  in  rare  metal  working  132 


manufacture,  protection  aspects, 
chemical  industry  13 
plant  cost  and  selection  61 

INFORMATION 

communication  and  services  73 
distribution,  annual  handbook  198 

INHIBITORS 

calcium  plumbate  priming  paints  91 
chromate,  in  refinery’  water 
corrosion  193 

cooling  water,  recirculating  265 
evaluation,  at  elevated 
temperatures  91 
evaluation,  for  w’ell  corrosion  43 
iron  corrosion,  Na,  Ca,  Ba,  Zn,  Pb 
hydroxides  286,287 
oil-soluble,  for  tankers  and 
pipelines  91 

sodium  chromate,  in  engine  glycol 
166 

tertiary  amines,  for  flue  gas 
corrosion  117 

vapor  phase,  in  metal  protection  138 

INSTRUMENTS.  S*«  also  Automation 

maintenance,  design  for  cost 
reduction  88 
maintenance  training  238 
open  capillary  Mclx-od  gage  213 
pilot  plant,  design  problems  28.5 
plant  control,  ga.soline  recovery  40 
weighing,  developments  191 

INSULATION 

carlwn  wool,  for  vacuum  furnaces 
139 

furnaces,  fuse<l  silica  foam  166 
heat  conduction,  theory  and 
equations  265 

thermal,  conductivity  theory  241 
thermal,  vacuum  powder  from 
perlites  and  silica  240 
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KINETICS 

adsorption-diffusion,  liquid  air 
interface  141 

ammonia  synthesis,  calculations  47 
coefficients,  molecular  collision 
probability  120 

crystal  growth  and  evaporation, 
surface  diffusion  141 
ethylene  hydrogenation  on 
nickel  catalyst  13 
Fischer-Tropsch  synthesis  on  iron 
catalysts  108 
gases,  interaction  energy, 
high-temperature  24 
gasification,  basic  reactions  131 
hydrogen  and  ethylene  flame 

research-flashback  measurements 
236 


hydrogen-methane  hot  atom 
reaction  171 
mass  and  heat  transfer, 
interactions  47 
methane-tritium  reaction, 
moderators  171 
non- polar  gases,  viscosity, 
conductivity  and  diffusion  constants 
calculation  267 

oxidation  of  ethylene  by  nitrous 
oxide  280 

oxidation  of  naphthalene  219 
particle  entrainment,  fluidized  47 
transport,  relation  to  structure  171 


L 

LEAKAGE 

bar  testing  machine,  mobile  160 
detection,  and  piping  repair  38 
detection,  by  nitrous  oxide  in  test 
water  14 

detection,  mobile  unit  experience  6.3 
detection,  repair,  staff  and 
equipment  1.33 
detection,  sonic  (KI.Fl, 
experience  111 

detection,  hydrocarbons  in  soil  111 
hot  spot  protection  and  leakage  1.33 
infrared  mobile  surx’ey  unit  14 
levels,  reconditioning  indication, 

F' ranee  188 

sealant  applicator  device  234 
.sealant  liquid,  for  main  treatment 
160 

surxey  device,  leak  detection  235 
tests,  odorizing,  Saint-Ktienne, 

F' ranee  188 

LEGAL 

regulatory  commissions, 

reorganization  outline  199 

LIQUEFACTION,  Sm  alto  Mathon* 

ethane,  investment  and  operating 
coats  205 

heat  transfer,  improved, 
impurity  flushing  107 
helium,  heat  exchanger  system  107 
hydrogen,  plant  flow  sheet  61 
hydrogen,  refrigeration  system 
design  196 

pumps,  pre.ssiire,  for  liquid  handling 
107 

LOGGING 

electric,  fundamentals  and 
interpretation  29 
induction  and  sonic,  thin  bed 
saturation  125 

nuclear,  Appalachian  Basin  151 
nuclear,  current  statistics  178 
nuclear,  for  salt  water  saturation  54 
nuclear  magnetism,  field  applications 
202 

nuclear  magnetism,  theory  202 
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nuclear  acience,  petroleum 
production  application  202 
sonic,  interpretation  for  shale,  in 
permeahiiity  study  29 
sonic,  on  Morrow  sand,  western 
Oklahoma  179,  202 

LOW  TEMPERATURES 

research,  lar^re  scale  I.IS 

IP-OAS.  Saa  alto  Rutona;  Prepona;  Un¬ 
derground  Storage 

ceramic  and  metal  industries, 
uses,  F ranee  86 

comp«‘tition,  tax-free  co-ops  unfair  73 
controlled  atmospheres  80 
costs,  transport,  cut  by 
triple-sized  car  73 
cylinders,  maintenance  and 
U-stinjc  278 

flamint;  equipment,  farm  weed 
control  162 

li(|uid  surplus,  Allierta,  Canada, 
needs  market  175 
peak  load,  automatic  unit  132 
pi|»eline  offers  new  Ohio 
petrochemical  basis  276 
propr-rties,  for  jras  industry  use, 
Britain  86 

sales,  1959  increase,  20  percent  247 
separation  of  condensate  and 
propane-butane  mixtures  180 
supply,  applications,  Britain  86 
use  in  iras  supply,  Fnirland  212 
us«*s  on  mfidern  farm  212 

Outlook  and  Statistics 

economics  and  statistics,  production. 

H.tt'r  Rain,  1959  26 

sales  statistics,  1-billion  iral  month. 
1959  5 

sales  statistics  16  billion  iral, 

1970  25 

statistical  survey,  1960,  by 

rejrions  97  ^ 

Storage 

cost  reduction,  with  larirer  tanks  35 
for  peak  shavinir  156 
lefrijrerated,  Hortonspheres  34 
underirrounil.  probable  caverns, 
r.S.  97 

Transportation 

by  pipeline  33 
rode,  review  33 
marine,  lowest  cost  183 
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MAINS 

Chicaifo  linkinfr  line,  36-inch  260 
cleaninfr,  rotatintr  cable  machine  260 
coatinir  and  corrosion  control  tests 
133 

construction,  equipment  for  field 
crews  15 


ductile  iron  pipe,  Chicaftn 
distribution  133 
elect romaffnetic  detector,  buried, 
French  experience  84 
extension,  construction,  departmental 
coordination  15 

extension,  job  planninjc,  small  section 
method  15 

inspection,  internal,  by  mobile 
TV  camera  134 
installation,  bored  holes  in 
embankments  63 
installation,  British  training 
projfram  188 
installation,  closed  trench, 
technique  14 
pressure  elevation,  to  me<-t 
load  (growth  1 1 1 

purftinK.  safe  instrumentation  15 
repair,  without  shutdown  188 

MAINTENANCE 

refinery  equipment,  chemical 
cleaninfT  4 

refinery,  postponement  does  not 
reduce  costs  247 
standby  plant,  inspection  41 
•work  planninir,  supervisor’s 
handliook  26 


MASS  TRANSFER 

and  equilibrium  chemical  reaction 
171 

and  heat  transfer,  textbook  23 
difTusivity  and  fluid  flow,  relation  24 
forces,  review  of  relations  and 
mechanism  219 

granular  layer,  local  mass  exchange 
219 

research,  review,  1959-60  120 

METALS.  Sa*  alto  individual  matalt; 
Catalysts;  Cerresiofi 

alloys,  chrome-nickel,  for  heat 
resistance  264 

alloys,  for  refinery  equipment  20 
cobalt,  traces  in  nickel  140 
hijrh-temperature  coatinK  90,  286 
hufh-temperature  selection  91 
low-temperature,  properties  193,  265 

METERS.  Saa  also  Automation,  Com- 
putars 

automation,  computers  and 
multiple  orifices  154 
liellows-type  orifice,  advantages  88 
biblio(fraphy,  revised,  1950-60  111 

chart  calculations,  automation  128 
computer,  for  automatic  jras  flow 
compensations  204 
for  customers  111,209 
hiirh-pressure,  corrections  on 
larjfe  flows  276 

installation,  enifineerinir  technic|ues 
209 


mass  flowmeter,  field  te.sts  230 
orifice,  chart  scanner  and 
computer  105 

orifice  testinfr,  by  (jas  flow  163 
remote  readinfir,  telephone  system 
38,  84 

rotary-type,  larfte,  Denver  hotel  84 
sizing  and  selecting,  simplified 
graphical  computations  33 
tape-recorded  reading,  for  bill 
processing  84 

turbine  meter  for  remote  control  213 
turbine-type,  pipelines  285 
two-compartment  type  260 

Metering 

demand,  data  and  recorders  134 
measurement,  mass  flow,  theory  181 
orifice,  application,  reviews  41 
propeller-type,  investigation  209 

METHANATION 

with  steel  and  Raney  nickel 
catalyst  132 

METHANE.  See  also  Hydrocarbons; 
Oases 

decomposition,  low-energy 
electrons  143 
dielectric  constants  289 
extractions,  British  coal  mines  154 
film  conductivity,  by  surface 
temperature  measurement  95 
infrared  spectrum  167 
inhibitor  action,  on  Hi  -+-  O: 
reaction  171 

PV’T  behavior,  gas  and  liquid  268 
pyrolysis,  acetylene  production 
economics  99 
radiolysis  and  photolysis, 
mechanism  143 
Raman  spectra  268 
reaction  with  ozone  268 
i-ecovery,  from  sewage,  for 
power  fuel  27 
solid  phase  transitions,  and 
deutero  methane  71 
solubility,  in  water,  to  500  psia  95 
wave  functions  (Slater  criticals)  196 

Liquafaction 
Saa  alto  LRO;  Storaga 

aluminum  ship  tank  design  107 
expansion.  Royal  Shell — Constock 
merger  35 

fractionation,  components  255 
fractionator,  with  helium  separation 
183 

housing,  cold  boiling  liquids  155 
importation  to  Europe,  problems  255 
inert  purge  gas  system  for  tank  12 
Japanese  import  plans  80 
low-temperature  level,  criteria 
for  evaluation  183 
“Methane  Pioneer,”  operations  156 
natural  gas,  peak  shaving  73 
natural  gas  pipeline  systems  277 


natural  jras  storaf^,  nonconventional 
methods  129,  256 
natural  (gasolines  elimination  180, 
183 

partial  expansion,  for  coolinp: 
main  stream  278 

production,  transport  and  storafce  5 
purification  by  distillation  205 
receptacle,  two-part,  with  petroleum 
product  insulation  255 
storafre,  costs,  construction 
and  operation  124,  184 
storage,  expansible  tank  with 
bellows  structure  183 
storage,  expansible  tank  with 
deformable  cylcinder  edge  183 
storage,  prestressed  concrete 
tanks  184 

storage,  research,  France  184 
storage  tank,  thin  flexible  sheet, 
insulated  278 

storage  tanks,  9'"r  nickel  steel  278 
storage  tanks,  surrounded  by  oil  155 
tank  with  porous  insulated  walls  231 
tanker  shipment,  technique  and 
economics  58 
tanks,  stabilized  for  ship 
transport  255 

transport  tests,  1959,  review  205 
two-stage,  well  pressure  unit  183 
underground  storage,  heat 
losses  155,  255 

vaporization,  energj-  recover>*  155 

MOISTURE 

determination,  humidity,  air  or  gas, 
accuracy  288 
humidity,  standard,  air 
properties  167 

measurement  in  gases,  diffusion 
device  140 
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NAPHTHALENE.  Sea  olto  Aromatics; 
Hydrocarbons 

chromatography,  extraction  by 
complexors  185 
recovery,  from  cooler  water  281 

NATURAL  GAS.  So#  also  Foreign  Activi¬ 
ties;  Gas  Industry  Management; 
Methane;  Liquefaction;  Peak  Shav¬ 
ing;  Pipelines;  Reserves 

cracked,  to  extend  Munich  cit.v 
supply  233 

development,  USSR  efforts  97 
for  production  of 

acetylene/ethylene  35 
liquefied,  economics,  as  future 
peak-shaving  means  73 
liquefied,  economics,  place  in  supply 
program  73 

movement,  statistics,  1958  124 
nontoxic  to  trees  74 
production,  consumption,  expansion 
plans  (Russia)  3 


Sahara,  marketing  problems  247 
supply,  50%  increase  in  drilling 
rates  necessary  269 
Texas  and  I-ouisiana  home 
markets  224 

world  growth  and  position  269 

Production 

marketed,  12,046  billion  CF, 

1959  269 

1958,  6.9  trillion  CF  by  6600 
producers  5 

preliminary  1959  estimate,  13.6 
trillion  CF  4 

Soviet  plan,  1.7  billion,  1965  122 

Rotorvot 

computation,  pressure-decline 
or  volumetric  249 
gas,  Venezuela,  production  data  249 
relation  to  market  price  248 
Texas- Ix)ui8iana  market,  needs  38 
percent  increases  248 
USSR,  Central  Asian  claims  247 

NICKEL.  Sea  alto  Catalysts 

corrosion  resistance,  chemical 
equipment  193 

determination,  alloys,  by  EDTA  21 

NITROGEN 

active,  reactions  with 
H:S  and  CS,  95 
and  oxygen,  molecular 
interactions  94 
dielectric  constants  289 
liquid,  recoverj',  in  refrigerant  heat 
exchange  80 

removal,  liquefaction  and  fractiona¬ 
tion  process  276 
solid,  thermal  conductivity  and 
direct  conden.sation  196 
test,  in  petroleum  fractions  195 

Nitrogen  Compounds 
Soo  also  Ammonia 

hydrazine,  flame  reaction  equation 
.solutions  85 

recovered  from  engine  exhaust  158 

Nitrogen  Oxides 

burners,  steam-fed,  for  reduced 
corrosion  158 
formation,  flames  136 
formation,  in  reciprocating 
compressor  36 

gum  formation  vs  nitrous  oxides  79 
pilot  plant,  thermal  fixation  and 
quenching  281 

production  and  recovery,  from  engine 
exhaust  207 

removal,  from  vented  ga.ses  56 

NUCLEAR  ENERGY.  See  also  Energy  Re¬ 
sources;  Rodiooctivity  Application 

process  heat,  prospects  272 
uses,  pilot  for  high-temperature 
process  heat  249 


Radiation 

effects,  structural  materials  24 1 

Reactors 

consumers  requirements  an«l 
competitive  costs  225 
hydrocarbon  reactions  82 
reactor  design,  coal  gasifier  heat  52 
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ODORIZATION 

commercial,  French  networks  188 
concentration  and  intensity 
compuri.sons  134 
cylinder  gases,  saturated 
cartridge  38 

detection,  sniffer  for  threshold  o<lor, 
Rochester,  N.  Y.  282 
etjuipment,  for  building  or  drip  feed 
injection  38 

LPG,  metho<l  for  addition  to 
product  160 
leak  detection  and  testing, 

“Spotleak”  188 

leak  detection  by  nitrous  oxide  14 
meters,  design  15 
problem,  incn'a.se  in  Great  Kritain, 
factors  15 
pumps,  metering  134 
uniform.  Metropolitan  Utilities  dis¬ 
trict,  Omaha,  Nebr.,  technique  209 

OFFSHORE  OPERATIONS 

costs,  initial  and  operating  121 
drilling  barge,  applications  54 
drilling,  high-speed  record  by 
Gulf  Oil  8 

drilling,  I’hillips  partner  program  5.5 
drilling  10,000  fi'Ct  in  four  days  53 
fiileral  study  for»K*a8ts  proration  55 
Gulf  Coast,  revival  125 
Japan,  oil  strike  6 
Lake  F]rie,  drilling  and  potential  125 
lx>uisiana,  coast  drilling,  1960 
outlook  3 

sub.s4>a  completion  method,  cost 
reduction  121 
worldwide  activities  126 

OIL  GAS 

from  converted  water  gas  set  132 
h»*at-stoiage  zones,  with  adjacent 
combustion  zone  186 
Lurgi  cracking,  catalytic  fluidized 
solids  186 

ONIA-GEGI  plant,  Great 
Britain  207 

price,  costs  and  loails  economics, 
Germany  250 

processes,  European,  review  186 
reforming,  cracking  and  autohydro- 
genating  Saharan  crude  186 
Segas  plant  at  Stockholm  13,  158 
thermal  cracking  plant,  Heidenheim, 
Germany  132 
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thermal  crarkinK,  preheated  carrier 
Kan  83 

tulie  r racking  procesn,  Otto  13 

OLSFINS 

haais,  industrial  chemical 
derivatives  281 

butylene,  chemical  use,  current  and 
future  122 

manufacture  and  uses  159 
Raman  spectra  266 
spectrophotometric  colorimetric 
metho<l  288 

OPERATIONS  RESEARCH.  Sa«  also 
Procats  Design 

chemical  enfrineerinff  economics,  in 
market  analysis  62 
Optimization  techni(|ues, 
application  175 
p«-trochcmical  plant,  improved 
results  137 

plant  startups,  oriranization,  and 
op«-ratin(f  phases  213 
process  desiirn  application  83 

ORE  REDUCTION 

brown  mairnetic  oxide,  with  fluidized 
carbon  132 

by  char  blend  retorting,  for  majmetic 
concentration  207 

dust -cleaned  hot  iras,  application  110 
economics,  aspects  in  Illinois  36 
ferrocoke,  from  lifmite-mairoetite  83 
fine  ores,  fluidized  aintlomeration 
process  109 
fluidized  process  109 
M-iron  50-ton  plant  36 
H-iron,  kinetics  and 
thermodynamics  233 
ii-iron  prototype  pressure  plant  109 
hydrojfen  plant,  rotary  62 
Hyl,  sponjre  process  and  Monterrey 
plant  13,  83.  233 
iron  oxides,  stability  relations  258 
maimetic  roastimt,  fras-flred 
shaft  110 

natural  kbs,  in  blast  furnace  132 
Nu-iron,  fluidized  bed  pilot  plant  109 
ofT-ira.ses.  rejreneration  110 
Orcarb,  3-step  reduction,  electric 
meltimr  234 

recovery,  eneriry’f  m  iras  cyclinif 
turbine  14 

shaft  furnace,  down-blaste<l 
coal-fueled  37 
Strategir-Udy  ore-to-steel 
process  83,  207 

three-statre,  balanced  re<luction  and 
meltinir  37 

with  methane,  by  fluidized 

dehydroirenatinjf  catalyst  258 

ORGANIC  SULFUR  Saa  also  Sulfur 
Compounds 

micromethod  of  desulfurization  70 
oriirin,  distribution  and  removal, 
review  9 


rapid  combustion  method  288 
thiol,  pure,  properties  32 

OVENS 

baking,  for  auto  finishes  66 
bread  bakinfc,  performance  test  18 
convection  system,  fan-driven  18 
door,  insulated  construction  190 
dryinjf,  convection-type,  for  brake 
bands  190 

research,  desiin^  and  baking  114 

OXYGEN 

and  nitroj^n,  molecular 
interactions  94 

combustion,  in  steel  furnaces  66 
conversion  to  CO,  for  mass 

spectrometer  determination  44 
conversion  to  water,  for  isotopic 
density  method  44 
coulometric  method,  traces  140 
dissolved,  automatic  recording, 
polaroKraphy  21 
in  methane,  by  nuclear  spin  118 
pi-essure -density-temperature 
relation  159 

recovery,  cold,  by  turbine  expansion 
step  14 

separation  as  compressed  jra.s  14 
tonnaire,  new  process  159 


P 

PARTICLE  SIZE 

determination  and  counting  by 
radiant  lieam  242 
distribution,  determination, 
industrial  siirniflcance  288 
distribution,  Stokes’  terminal  velocity 
instrument  21 

process  control,  Fisher  subsieve  118 

PATENTS 

concepts,  acquisition  50 
PEAK  LOAD.  Sea  also  Distribution  Sys¬ 
tems;  Underground  Storage;  Weather 

flow  calculation,  in  distribution  111 
pas  sales,  1958  statistics,  France, 
review  209 

measurement,  district  stations  112 
propane-air  automatic  plant  83 
sendout,  coat  minimum 
calculations  209 
standby  plant,  inspection  and 
maintenance  41 

weather  conditions,  correlations  112 

Peak  Shaving 

CCR  process,  2-year  experience  6 
cracked  natural  pas,  to  extend 
Munich  supply  233 
estimation,  from  temperature-sendout 
studies  112 

Hasche  Process,  pas  from 
distillates  159 


liquefied  natural  pas  economics  73 
weather  factors,  for  pipeline  and 
local  supply  134 

PERMEABILITY 

flow  in  pores,  physics  126 
Marshall  formula,  revised  120 
plastic  films  to  pas  flow,  test 
calibration  47 


PERSONNEL 

appraisal  and  development  1 
manaperial  traininp,  company 
workshop  1 

white  collar,  reasons  for  union 
leaninps  223 

PETROCHEMICALS.  Sea  alto  Acetylene; 
Ammonia;  Aromatics;  Carbon  Black; 
Ethylene;  Fitcher-Tropsch;  Hydrogen¬ 
ation 

acetylene  and  e^nylene  production 
by  pyrolysis  37,  107 
acetylene  derivatives,  flow  sheet  59 
acrolein,  by  propylene  oxidation  258 
aromatics,  naphthalene, 
extraction  185 

aromatics,  naphthalene,  synthetic, 
three  oil  company  plants  156 
ethylene  sharp  upward  trend 
predicted  175 

expansion,  third  I  Cl  olefin  plant  37 
future  prowth,  pattern  and 
prediction  62 

hydropen  peroxide,  processes  and 
u.ses  8.3 

industry  lonp  term  security  198 
market  survey  forecasts  198 
methane-sulfur  process  for  CS;  159 
•Mexico’s  potential  146 
olefins,  chemical 

derivatives  122,  159,  281 
phenol  synthesis  from  benzene  259 
phthalic  anhydride,  from  naphthalene. 
Italy  258 

phthalic  anhydride,  world 
expansion  270 

plant  construction  emphasi.s  176 
plant  construction,  statistics, 
worldwide  L98,  270 
production.  Great  Britain  123 
production,  the  Netherlands,  two 
plants  4 

products,  maturity  relationships  1.32 
state  of  the  art,  1960,  review  270 
worldwide  plant  directory  177 

PETROLEUM.  Saa  also  Enargy  Ratourcas; 

Foraign  Activitias 
crude  components  separation, 
chromatopraphy  166 
demand,  improvement  in  second-half 
1960  149 

economic  impact.  Great  Britain,  post 
World  War  II  225 


imports  and  iow  demand  reduce  state 
allowables  149 
India,  basins  prospects  200 
industry  prospects,  Europe  200 
offshore  field,  Mexico,  impact  200 
policies  and  politics,  various 
industrial  sefrments  176 
price-fixing:,  Suez  situations, 
vindication  50 
Sahara  fields,  author's 
impressions  201 

Standard  of  Jersey,  reorgranization 
plans  177 

world  annual  review  149 
world  demand  and  supply, 
statistics  201 

Analysis 

metal  content  288 

Conservation 

classroom  approach  177 
Louisiana,  offshore  drillinj;, 
problems  177 

Development 

and  natural  f^as,  five  boom  areas. 

North  Africa  174 

Argentina,  open  YPF  preser\’es  247 
cost  cutting  methods  272 
fifty  years’  progress,  Colombia  270 
grovernment  policy,  Venezuela  270 
policy  contrasts.  South  America  270 
projected  capacity  and  future 
activities,  Argentina  174 
Red  China,  review  of  available 
literature  5 
statistics,  Pakistan  247 

Exploration 

sedimentar>’  basins,  Brazil  270 

Prices 

contracts,  industrially  restrictive  17.3 
control,  Arab  demands  2.50 
control.  Second  Arab  Congress 
ideas  250 

markets,  Russian  intrusion  in 
Europe  250 

Production 

Ankleshwar  (India)  wildcat  promises 
2100  bbl/day  270 
Argrentina,  Lujan  de  Cuyo 
refinery  175 

Cuba,  seizure  of  three  American 
refineries  174 

enriched  g:as  drive  process,  review  5-5 
gas  competition,  influence  on 
market  124 
geology,  advances  29 
government  policy,  Argentina, 
benefits  270 

increase.  Middle  East  vs  North 
Africa  176 

injection  control,  gas  lift 
installations  29 


Red  China’s  10-year  increase,  2000  to 
60,000  bbl/day  270 
Soviet  plan,  1.7  billion  bbl  for 
1965  122 

surplus,  international  control  123 

Refining 

capacities  and  processes,  U.S.  75 
chemical  and  technological 
advances  259 

hydrocracking,  catalytic,  aliphatic 
hydrocarbons  208 
Japan,  640,000  bbl  day,  1960  177 

process  handbook  1960  234 
processes,  principles  and 
techniques  S'? 

world  capacity,  to  t-each  28.3  million 
bbl  day  in  1963  177 

worldwide  plant  directory  177 

Rerarvet 

and  development,  European  200 
exploration  costs,  economic  study  272 
supply,  U.S.,  probable  pattern  273 
I’.S.  oil-producing  industry,  economic 
review  273 

PHASE  EQUILIBRIA.  See  alto  Equilibria 

enthalpy  measurements,  alcohol 
blends  219 

helium,  Ehrenfest  e<juations  219 
hydrocarbon  K  values, 
prediction  171 
hydrocarbon  vapor-liquid,  an«l 
solubility  parameter  171 
k-values,  by  chromatography  72 
methane-carbon  dioxide-hydrogen 
sulfide-sulfur  system  196 
nitrogen-helium  and  helium-methane 
systems  45 

pha.se  bound.iry,  ratios  102 

PHENOL 

coal  tar  acid,  low-temperature  93 
method,  removing  sulfide 
interference  216 
.synthesis,  chlorobenzene  hydrolysis 
still  leader  259 

PHOTOCHEMISTRY 

methylene  reactions,  with  propylene 
and  cyclopropane  72 

PILOT  LIGHTS 

burners,  individual,  needle-jet  190 
room-sealed,  for  waterheater  136 
safety  devices,  causes  of  carbon 
deposits  212 

types  and  maintenance  284 

PILOT  PLANT 

control  instrumentation 
advances  164 


PIPELINES.  S*«  oUo  Automation;  Com- 
municotioni;  Compratser  Stations; 
Fluid  Flow;  Tolomotoring 

absorption  and  repressuring  facilities, 
Jose  Colomo,  Mexico  58 
automated,  status  32 
Canadian,  distant  market  needs  204 
cleaning,  detergrent,  use  11,34 
coal  transport,  settling 
prt'vention  27 

LI’  Gas  offers  new  Ohio  petrochemical 
basis  276 

Construction 

Alaskan  Command  model  line  154 
Allierta-Califomia  system 
approvetl  230 

■Vllierta  to  San  Francisco  project, 
bids  204 

.Vrgentina  lines,  gas  and  oil 
products  106 
liellhole  technique.  Southern 
California  line  181 
caisson,  submergible,  for  underwater 
taps  129 

California,  to  transmit  1.5  billion 
CF/day  97 

Canadian  exports,  economic 
importance  201 
Canadian,  1960  activities  248 
canal  crossing,  overhead,  Chi-sapeake- 
Pelaware  106 

cathodic  protection,  planning  192 
code,  gas  lines,  review  33 
codes,  standards  and  definitions,  for 
design  223 

columbium  steel,  higher  strength  128 
Continental’s  thin-wall  line  129 
contract,  lalior,  overtime  and 
ec|uipment  control  123 
cost-cutting  efforts, 
manufacturers  .58 
costs,  general.  Great  Britain  17.5 
English  developments  128 
e<iuipment  for  field  crews  15 
e<|uipment,  on  mountain  route  10 
Europe,  activities,  present, 
planned  2 

European  expansion  33 
forecast,  contractor’s 
e.stimates,  1960  27 

forecast,  1960  26 
Hassi  R'Mel  to  Algiers,  .327-mile 
line  33 

helicopter  pipe  stringing  in 
marsh  154 

inspection  practices,  at  mills  182 
joints,  triple  ring  seal,  bell  and 
spigot  134 
I.acq  gas  field,  France, 
production  98 

lining  machine,  twisting  and  speed 
control  154 
LPG,  expansion  .33 
major  LI’G  system.  Mid-American 
Pipeline  Co.  223,  277 
material  shortage,  L’S.SR  plan, 
effects  26 

Messaoud-Bougie  line  completion  98 


MEXICO,  IVinex  U)  Mexico  City  146 
Midwc.sU-rn  Gax,  contracts  let  182 
iu“ed.s  for  technical  improvement  230 
North  Mexico,  $200  million 
project  198 

offshore,  pullini;  by  hai'Ke,  Iran  79 
oil  and  kb'*.  Sahara  to  seaports  38 
oil  and  gas,  M'estern  Kurope  247 
plans,  1960,  27,419  miles  2 
proilucts  lines,  India  270 
nirht-of-way,  condemnation 
procedures  154 

riKht-of-way  costs,  problems  175 
njfht-of-way  problems,  highways  248 
river  crossinK  sites,  selection 
factors  105 
river  crossinjrs,  scouring 
protection  230 
Rock  Sprinirs  (Calif.),  Fl’C 
approval  175 

Scotland,  140-mile  sup«-rirrid  269 
submarine,  location,  control 
proirram  128 

submarine,  problems,  design  anil 
expi-rience  277 

technic|ues,  advances,  1959  3,  11 

Trans- .Meiliterranean  (fas  for 
Kurope  147 

Trans  Mexico,  1100  miles,  Ijii-edo  to 
Mexacali  175 
Transwestern,  automation 
concepts  204 

T r  answestern,  progress,  review  80 
Transwestern  Pipe  Line  Co., 
features  154 

T ranswestern  system.  New  Mexico  to 
California  106 

TR.AF’.S.A,  Zarzaitine  to  I,aSkhirra, 
to  carry  Sahara  oil  182 
valves,  for  control  on  pipeline  river 
crossing  254 

valves,  temporary,  on  welded  split 
tee  129 

weather  conditions,  problems, 
proirress,  .Alaska-f'alifornia 
line  29 

weiKht-coatinK,  San  I)ie)co  line  in 
bad  soil  254 
world  activity  248 
X -56  ty|>e,  T ranswestern  58 

Description 

coriosion  control  42 
Ku.ssia,  projected,  .3000  miles  80 
Transwestern,  Arizona-California 
desiirn  255 

Design 

aerial  bridge  improvements,  Houston 
Gas  and  Oil  1 1 
ciMles,  for  railroad  and  hi);hway 
river  crosainRs,  planning  10,  33 
two-phase  flow  33 

Operation 

aerial  methiid.  for  patrolling  11 
CamfK)  I>uran,  Argentina  174 
cleaning,  deterRent  vs  brushinR  106 


cleaninR,  travelinR  flexible  ball  230 
Colorado  Interstate,  pi-essure  control 
system  1 82 

control  system  requirements  231 
controls,  increased  efficiency,  for 
natural  Ras  lines  58 
(lispatchinR,  control,  diRital 
computer  34 

field  strain  RaRes,  secondary 
stresses  106 

hydrostatic  testinR,  piRRinR 
method  11 

internal  exploriiiR  apparatus  182 
liquefied  natural  Ras  277 
maintenance,  cleaninR  scraper  182 
Midwest  Gas  Trans.  Co.  brinRs  Cana¬ 
dian  Ras  to  Wisconsin  271 
piRRinR,  spherical  58 
|)urRinR  methods  129 
scraper  cleaner,  expandinR  brush 
device  277 

sulfur  mininR  process  182 
Tapline,  computer  simulation 
model  277 

Tapline,  V'HF  system,  for  point-to- 
point  communications  277 
T ransw€*stem,  competitive 
project  198 

Transwestem,  compressor  station 
operation  277 

twin  lines,  ArRentina,  for  northern 
Ras  and  products  174 

Surveying 

seismic,  for  route  locations  11 
seismic,  method  for  trenches  34 

PIPING.  See  also  Pipelines;  Plastics 

casinRs  and  fittinRs  112 
coatinR  and  corrosion  control 
tests  1.33 

cryoRenic  systems  137 
ductile  iron,  ChicaRo 
distribution  1.33 
entire  new  town  system  235 
flanRes,  forRed,  for  pi|)e  or 
ves.sels  264 

hiRh-pressure,  testinR  129 
joint  couplinR,  molded  Y-Rasket  19 
joint  sleeve,  triple  O-rinR  seals  19 
joints,  couplinR  with  cam  tiRhteninR 
means  160 

material  selection,  chemical 
plants  285 

patch  repairs,  thermosettinR  epoxy 
resins  235 

polyethylene,  for  RatherinR  lines  129 
pressure,  code  106 
service,  replacement  with  copper 
tubinR  235 

steam  tracinR  lines,  for  frost 
protection  285 
steel,  plastic-coated  .38 
testinR,  distribution  1.39 
tetrafluoroethylene-lined  steel  287 
vibration,  causes  and  safety 
limits  239 


Plastics 

butyrate  tubinR  112 
company  survey,  lioom  in 
application  64 

Helrin  acetal,  hiRh  strenRth  265 
for  service  renewals  84 
Rlass  reinforced  287 
Riass  reinforced,  properties  235 
in  distribution  system  64 
mains  and  service,  Vancouver  Island 
Gas  Co.  84 

polyethylene  piping  in  distribution 
systems  188 
properties  191 
relininR,  for  corroded  service 
lines  84 

•services  and  mains,  experience  209 

PLASTICS.  See  also  Coatings;  Piping 

developments,  1958-69  91 
leachinR,  by  pure  water  214 
pipinR,  application  for  service 
renewals  84 
piping,  properties  191 
piping,  ventilation  equipment  266 
polyethylene  coating  mixtures  for 
pipes  43,  239 

polyethylene,  extruded,  for  pipe 
coatings  116 

polyethylene,  for  gathering  lines  129 
properties,  for  process  industry 
application  287 
relining,  for  corroded  .service 
lines  84 

service  installations,  Colorado  112 
Teflon,  linings  for  pipe  69 

POItOSITY 

ad.sorption  method,  automatic  93 
capillary  pressures,  in 
imbibition  143 

PRESSURE  REGULATION.  See  also  Dis¬ 
tribution  Systems 

governors,  maintenance  38 
meter  maintenance,  prefabrication 
shop  38 

noise  abatement,  in  pipelines  106 

PROCESS  CONTROL.  See  also  Automa¬ 
tion;  Computers 

closed  loop  computer,  ammonia 
plant  285 

IBM  7090  optimizes  Standard  Oil’s 
El  Segundo  (Calif.)  cracker  285 
open  loop  computer,  Whiting  (Ind.) 
pipe  still  285 

PROCESS  DESIGN.  Sea  also  Operations 
Research 

control,  linear  programing  technique, 
i-efinery  115 

digest,  for  engineering  materials, 
methods  and  components  213 
equipment  costs,  Mexico  147 


experimental,  for  new  product  137 
Mexican  plant  costa  147 
petrochemical  industry, 
application  83 

plant  site  location,  shippin^t  develop¬ 
ments,  influence  271 
plant  startups,  organization  and 
operating  phases  213 
refinery,  simulation,  mathematical 
expression  191 

statistics,  application  to  chemical 
processes  271 
total  cost  control  176 

PRODUCER  GAS.  S««  alto  Coal;  Coal 
Gat;  Oil 

anthracite-fueled,  for  brick 
manufacture  37 

manufacture,  underfiring  and  dilution, 
modern  plant  83 

PROMOTION 

A.G.A.  campaign  223 
sales,  gas  space  heating, 

Milwaukee  27 

PROPANE.  Soo  alto  Hydrocarbont;  LP 
Gat;  Paraffint 

-air,  emergency  mobile  unit,  for 
town  supply  260 
oxidation,  gamma  radiation  on 
ZnO  268 

oxidation,  products  and 
mechanism  219 

pipeline  handling,  long  distance  154 
radiolysis,  primary  products  244 

PROPYLENE.  Soo  Hydrocarbont;  Olofint 

catalytic  oxidation,  with  air  281 
newest  high-growth 
petrochemical  199 
Sun  Oil  Co.,  new  unit  132 

PUMPS 

canned,  for  high-pressure  and  high- 
temperature  transfer  191 
centrifugal  and  gear,  gasoline 
plants  41 

centrifugal,  selection,  design 
factors  41 

classification  and  operating 
theoi-y  164 

efficiency,  design  factors  164 
high  vacuum,  types  and  costs  68 
selection,  for  chemical  plants  164 

PURIFICATION 

gas  .scrubbing,  intermittent  spray  19 
gum  formation  vs  nitrous  oxide 
content  79 

PYROLYSIS 

acetylene,  ethylene,  pilot  plant 
results  107 

acetylene  feedstock  .selection  279 


acetylene  production  from  light 
liquid  hydrocarbons  107 
acetylene,  to  polycyclic 
aromatics  208 
analytical  use,  to  replace 
the  rmobalance  118 
burner,  for  acetylene  production, 
two  stage  130 

coal,  magnetic  susceptibility,  crystal 
size  vs  temperature  259 
cracked  natural  gas,  Munich  peak 
shaving  233 

entrained  solids,  for  preheating 
medium  186 

hydrocarbons,  carlwn  formation 
mechanisms  259 
kinetics,  of  ethane  109 
oil-shale  blends,  moisture 
bearing  132 

paraffins,  shock  tubes  208 
research,  review,  1959  187 

thei  mal  and  catalytic  decomposition, 
hydriKarbons  187 
thermal  for  liquid  and  gaseous 
hydrocarbons  13,  83,  132 


R 

RADIOACTIVITY  APPLICATIONS.  See 
alto  Logging;  Nuclear  Energy 

ethylene,  radiolysis 
intermediates  118 
gas  tracers,  oil  field  production 
problems  274 

gaseous  paraffins,  H,  scavenging  37 
hydrogen  from  irradiation  of 
acids  216 

industrial,  techniques  and 
applications  99 
isotopes,  and  safe  handling  118 
isotopes,  petroleum  industry, 
u.se  21 

literature  review,  1957-59,  data,  iso¬ 
topes,  biological,  sources,  tracers, 
measurement  93 
product  yields,  tritiated 
CH..  C.H.  95 
tracers  in  Illinois  injection 
treatments  227 

use  in  process  measurements  239 

RARE  GASES 

.Argon;  dielectric  constants  289 
Argon,  thermal  conductivity  144 
binary  mixtures:  oxygen-helium,  oxy¬ 
gen-neon,  oxygen-krypton,  oxygen- 
xenon  72 

e<|uation  of  state,  neon,  argon,  kr>’p- 
ton,  and  xenon  with  graphitized 
carl)on  black  289 
helium,  equation  of  state, 

20’-.300°K  290 

helium  .separation,  liquid  niethane 
separation  183 

impurities  in  argt)n  or  helium  22 


mixtures,  thermal  conductivity  144 
phase  equilibria,  Ehrenfest 
e(|uation8  219 

phase  equilibria,  nitrogen-helium  and 
helium-methane  systems  45 

RATEMAKING 

gas,  fundamentals  50 

REACTION  VESSELS 

continuous  flow,  control  thi-ory  88 
control  design,  single  capacity 
system  264 

pressure,  size  selection  264 

RECYCLING 

injection,  eastern  Venezuela 
fields  179 

n-covery  of  of  ultimate, 

Roilessa,  I>ouisiana  227 
repressuring  reservoir  227 

REFINERY  GAS 

collection,  for  utility  gas  supply  83 

REFORMED  GAS 

butane,  Simon-Carves  Otto  catalytic, 
(iuemsey,  Flngland  281 
cracked  natural  gas,  Oorsten  (Ger¬ 
many)  plant  and  operation  259 
cracking  plants,  Germany,  I.l’G 
application,  results  159 
cyclic  catalytic  plant,  for  I.acq  gas 
to  Lyons  (France)  187 
endothermic  catalytic  proceses  109 
from  I'efinery,  Normandy 
(France)  187 

Ha.sche  furnace,  on  “H"  fuel  133 
improved  automation,  Hasche 
process  159 
light  hydrocarbon  source, 

F  ranee  1 87 

Otto  process,  thermocatalytic  62 
Simon-Carves  Otto  catalytic  plant. 
Great  Britain  248 
twin-generator  catalytic  pro«ess  62 
UGI  CCR  process,  in  British 
colonial  areas  187 
wells  and  plant,  Whitby 
(England)  259 

REFRIGERANTS.  See  also  Refrigerator* 

lithium  chloride,  heat  capacity  219 

REFRIGERATION.  See  alto  Appliance* 

free-piston  compressor  87 
generator  column,  level  control  19<i 
jet  pump  system,  water- 
fluorocarlion  114 
refrigerant  di'ying,  desiccants  26.3 
Stirling  process,  reversible  cycle  96 
thermoelectric,  principles  and 
technology  284 


f 


REFRIGERATORS,  DOMESTIC 

mointure-Katurated  air  circulation, 
domeHtic  284 
Whirlpool,  new  desiirn  162 

RESEARCH 

A.ii.A.  Pipeline  RcHearch  Committee 
activities,  review  179 
basic.  National  Science  Foundation 
support  in  enirineerinK  3 
coal,  review  and  dev'  'opment, 

1959  74 

costs,  $8  billion,  1959  estimate  97 
drilliiiK  costs  246 
drilling.  pn>irress  146 
individual  vs  company  (pials  and 
nwils  224 

industrial,  trends  176 
mass  fire  phenomena,  conference  74 
National  Science  Foundation,  grants 
to  schools,  basis  3 
petroleum  and  natural  Kas,  Bureau 
of  Mines,  1954-6,  report  3 
systems  eiiKineerinft,  kinetic 
models  51 

Texas  Petroleum  Res«*arch 
Association,  objectives  224 

RESERVES,  CAS.  Saa  also  Enargy  Ra> 
sourcas;  Got  Industry  Expansion 

evaluation,  rates  of  return  148 

Gas 

A.G.A.-API  report,  1959  99 
Arirentina,  increase,  1964  estimaU-, 
from  56  to  160  trillion  CM  98 
Australian  field  extension  174 
consumption  increa.se  greater  than 
reserv  es  27,  75 

demand,  future  supply  and  price  75 
proved,  increa.se,  1959-60  75 
supplemental  rerjuirements 
after  1975  6 

Patrolaum 

A  <;  A.-API  report,  1959  99 
Aiirentinn,  increase,  1964  estimate. 

from  732  to  2100  million  bbl  98 
estimation,  with  exploration  costs  52 
Pakistan,  first  field  proved  5 
proved,  increase,  1950-60  75 

RESERVOIR  ENGINEERING 

bottom  hole  pressure  instruments  56 
capillary  pressure  vs  pore 
structure  77 

clay  minerals,  in  drilling  and 
performance,  factors  77 
clays,  .sensitive,  antiswcllinir 
airents  77 

dead-end  pores,  effect  on  fluid 
flow  8 

downhole  flowmeter  126 
economic  analysis,  contract 
compari.son  77 


flow  ratios,  with  waU-r-saturated 
sands  55 

fluid-fluid  interfacial  Iwundary 
condition,  effect  179 
ifas-drive  performance,  calculatinir 
pnicedures  126 
icas  injection,  performance  78 
low-productivity  performance 
predictions  203 
oil  formation  volume  factors  and 
solution  icas-oil  relation  202 
oil  recovery,  iras-drive 
predictions  78 

performance,  from  loffRed  .saturation 
data  227 

permeability,  relative,  relation  to 
viscosity  8 

|K‘troleum,  crude  viscosity  reduction 
by  CO,  injection  55 
pressure  maintenance  proirram, 
desiirn  8 

pressu re-pet roleum-satu ration,  effect 
on  Kas  yield  30 

pressure-petroleum-satu ration,  with 
dissolved  Kases  30 
radioactive  Kas  tracers  274 
rock  properties,  from  drill  stem 
tests  126 

sand  liehavior,  simulated 
permafrost  202 

system  with  92Ce  carbon  dioxide  103 
thermal  diffusivities,  sedimentary 
rocks  151 

volumetric  behavior,  systems  with 
H,S  and  CO,  103 
water  contents,  reservoir  rocks  55 
water  encroachment  control  55 
water  saturation,  from  relative 
permeability  55 
well  productivity  vs  vertical 
fractures  252 

wettability,  surface  active  aKent 
tests  .30 

wettinK  and  resistivity  of  rock  126 

ROCKET  FUELS 

chemical  principles  208 

s 

SAFETY 

accident  rate,  gsis  indu.stry,  1958  123 

Boston  Gas  Co.’s  impressive 
record  147,  224 
rarlion  monoxide,  medical 
survey  248 
combustion  safeKuards. 

eciuipment  248 
cryoKenic  fluids,  handliiiK  199 
desijni  and  construction,  factors  74 
low-temp«‘ratui-e  liquefaction 
accidents  148 

proKram,  stimulatinK  interest  199 
radiation  hazards,  industry  147 
.steel  carKo  tanks,  specification  176 


Explosion  Hazards 

butane  sample  bomb  147 
durinK  compressor  testinK  147 
handbook,  fire  danKer  in  K^soline 
recovery  176 

heaters,  trailer,  deficiencies  27 
oxyKen  plant  coldbox  147 
oxyKen  plant  reboiler  147 
refinery  dephleKmator,  Fonca  City, 
Okla.  199 

Fire 

extinction,  by  water  sprays  222 
cxtinKuishers,  Freon,  powder 
adsorption  27 

extingruishinK  aK^nt  developments, 

CO:  tests  246 

extinKuishinK  aKent  developments, 
dry  chemical  246 
extinKuishinK  aKent  developments, 
foams  247 

flame  inhibition,  by  haloKens  222 
handbook,  danKcr  in  Ka^^oline 
recovery  176 

SAMPLING 

evaluation,  in  analytical  lesults  281 

SECONDARY  RECOVERY.  See  alto  Re¬ 
cycling 

borehole  linkinK,  soluble 
formations  252 

carbonated-water  drive,  success  179 
Kas  drive,  enriched,  SeeliKSon 
Field  78 


in  situ  combustion.  East  Texas 
test  126 

in  iiitu  combustion,  reverse  126 
in  situ  combustion  with  multi-level 
fractures  203 

miscible  displacement  as  function  of 
mobility  ratio,  efficiency  274 
miscible  displacement,  flow 
behavior  252 
miscible  flood  desigm  179 
miscible  sluK,  sweep  efficiency  103 
water  floods,  California 
operations  203 
water-solvent  mixtures  274 

SEPARATORS 

ammonia  ref rigre ration  system  32 
cyclone,  hydraulic  resistance  and 
removal  41 

for  hydrocarbon  hydrates  181 
Ha.ssi-Messaoud  field  plant  104 
internal  centrifuKal,  kbs 
cleaner  104 

low-temperature,  types  and 
operation  10 
oil  and  KB!*,  desiKn  and 
accessories  10 

three-pha.se,  for  k^s,  oil  and  free 
water  104 


SHALE.  S««  alto  Shal*  Oil 

detection  by  sonic  logfdnft  29,  179 
Keologrj’,  rock  density  vs  seismic 
transmission  125 

Oil  Shal* 

economics,  development  and 
research  99 
eduction  apparatus  272 
extracts,  fraction  composition  116 
sras-rtow  retort.  Bureau  of  Mines 
development  52 

Illinois,  chemical  evaluation  272 
kerogen,  bibliojrraphy  200 
processing:  methods,  Sweden  99 
research,  review,  1959  187 

retort  apparatus  and  method  272 
retort.  Bureau  of  Mines,  operation 
variables  28 

yields,  Green  River,  Colorado  200 

Shale  Oil 

hydrogenated,  (gasoline  yield  by 
catalytic  cracking:  62 
mininf;  and  recovery,  Sweden  177 
production.  Union  Oil  operations, 
abandonment  100 
recovery,  in  situ  electrical 
heatin)?  52 

SHOCK  TUBES 

hiffh-temperature  chemical 
reactor  239 

pyrolysis,  aliphatics  208 

SHOCK  WAVES 

diatomic  dis.sociation  143 
graphical  solution,  gas 
conditions  292 

real  grases,  thickness  calculation  143 
temperature  determination,  by  line 
reversal  268 

use,  gas  property  studies  268 

SOLAR  ENERGY 

application,  Japan  53 
by  stacked  semiconductor  series  o 
different  photo  wavelengths  225 
collectors,  transfer  los.ses  101 
conversion,  thermoelectric  and 
mechanical  149 
energy'  balances,  for  heat 
exchangers  177 
furnace,  for  metals  tests  250 
heating,  collection  and  storage 
problems  6 

power  plant,  lunar  based  250 
residential  heating,  collectors  and 
storage  53 

source  for  heat  pump  124 
utilization  apparatus  177 

SOLUBILITY 

inert  gases,  in  water  47 


SPECTRA-SPECTROMETRY.  S««  alto 
Analytical  Inttrumants 

Infrarod  Spectra 

band  absorption  determination,  to  10 
atm  and  1400°  K  44 
methane  167 

organic  coatings,  metals  70 
phenolics,  from  low-tempei  ature 
tars  70 

techniciues,  review,  1958-59  93 

Raman  Spectra 

olefins,  correlation  of  molecular 
structures  by  266 

Matt  Spectrometer 

alpha-paiticle  radiolysis  of 
ethylene  118 

as  detector  in  chromatography  288 
carbon  monoxide  in  nitrogen  140 
coal  behavior,  study  31 
conversion  of  O,  to  CO  for 
determination  44 
(lata  calculation,  least  s(|uare.s 
method  195 

dual  inlet  system,  high-  and  low- 
mass  hydrocarbons  242 
high  resolution,  for  heavy 
petroleum  242 

high-temperature,  for  solids  288 
literature,  review,  1958-60  93 

low-voltage,  for  organic 
compounds  44 

tetraethyl  lead,  determination, 
rapid  method  287 

Spactrophotomatry 

diolefin  determination  288 

STATE  COMMISSIONS 

Fla.st  Panhandle  field,  proration 
cure  271 

Texas,  gas  proration  74 

STORAGE.  Saa  alto  Undarground  Stor- 
aga 

anhydrous  ammonia,  pressure 
venting  155 

compression  power  re<|uirements  255 
fire  control,  with  wasU'  CO„  Sun  Oil 
technique  155 

flexible  bag,  partially  immersed  231 
liquefied  gases,  with  vapor 
recycle  205 

low- temperature,  costa  and 
design  184 

low-temperature,  double-shel1e<l 
evaporative  tank  59 
.solid  acetylene,  protected  by  liquid 
CH.  156 

tank  cars,  giant  LPG  transp<ii-t.s 
(truck)  278 

tank,  double-walled,  refrigerant  cir¬ 
culation,  for  low-ti-mpcrature 
gases  80 

tank,  heat  exchanging  jacket,  for 
low-temperature  gases  81 


tanks,  inert-lilled,  for  sensitive 
ga.ses  80 

vapor  los.s  prevention,  recirculating 
condensation  184 

SULFUR 

automatic  coulometric  titrator  216 
coal,  rapid  combustion  method  140 
hydrogi-nation,  in  petroleum  70 
hydrolyzable,  determination, 
organic  compounds  22 
production,  Canadian  comiietitive 
position  9 

prisluction.  Lac(|  (France)  export 
plans  9 

pmduction,  pipi-line  system  182 
recovery,  l-aci]  field,  700,0(81 
tons 'year  98 

icrr.oval,  s|M>nt  oxide,  solvent 
extraction  229 
total,  from  coal  by  catalytic 
combustion  241 

vu|M)r  pre.ssure  and  sublimation  96 

Sulfur  Compounds 

So*  also  Hydrogon  Sulfldo;  Organic 
Sulfur 

aromatics,  hydroforming  for  sulfur 
and  unsaturates  removal  256 
lienzothiophenes  194 

Sulfur  Oxidos 

determination,  air,  methoils  195 
flue  gases,  coke-fired  boiler  168 
flue  ga.s<*s,  method  70 
removal,  l*ench-8cale  tests  of 
solids  109 

SURFACE  AREA 

fuel  research  and  Uehnology, 
factors  72 

gas-surface  reaction,  quantum 
corrections  47 
krypton  adsorption  118,  216 

SYNTHESIS  GAS.  Soo  also  Flame  Re¬ 
search;  Ignition;  Pilot  Lights 

by  water-slurry  gasification  208 
coal  gasification,  carlion 
conversion  to  61 

coal  gasification,  under  pressure  6(i 
oxygen-steam  reaction  with 
hydrocarlions  187 
paidial  combustion,  protecU'd 
catalyst  234 
plant  for  ammonia,  the 
Netherlands  13 
Shell  process,  (ierman  plant  63 
stepwise,  steam-CO;  oxidation  234 

SYNTHETIC  FUELS.  See  also  Fischer- 
Tropsch 

catalysis  studies.  Bureau  of 
.Mines  63 

research.  Bureau  of  .Mines  program, 
r^•view  63 


T 

TANKS 

concrete,  prestressed,  l>a»e  and 
top  Joint  129 

concrete,  prestressed,  blast-proof 
jet  fuel  184 

TAR 

analysis,  low-temperature,  by 
extraction  and  chromatograph  288 
coal-,  and  benzole,  research  281 
ring  index,  pitches  92 

TAR  SANDS 

bitumen  extraction,  solvent  pulping 
process  28 

clay  s«-paration  in  washing  agent 
‘*73 

commercial  plant,  construction  28 
commercial  proposal,  Alberta  124 
development,  mining  and  ore  disposal 
problems  178 

feasibility,  economic  review  101 
hydrocarlwn  recovery,  m  situ 
pyrolysis  6 

recovery,  combustion  of  oil  traces  149 
recovery,  cone-baffled  primary 
separator  .03 

recovery,  diluent  alkaline  pulping 
and  settling  63 

TELEMETERING.  See  also  Aulomolion; 
Metering 

all-solid-state  components  204 
automatic  analog  stations  231 
communications,  theeiry,  signals. 

channels,  codes  80 
components,  selection  and  duties  277 
control,  load  and  pressure, 

Canada  80 
control,  principles  204 
digital  lugger,  for  multi.station 
dispatching  2.05 
dispatching,  control  129 
metering  stations,  computer 
dispatching  15 

microwave  system,  remote  control  80 
radio  system.  Austria  11 
small  company,  advantages  277 
stations,  further  field  tests  129 

TEMPERATURE  MEASUREMENT.  See  also 
Analytical  Instruments 
analog  network,  surface  104 
carlion-resistors  68 
cone,  crayon,  pidlet  and  paint 
methods  286 
detectors,  resistance  138 
electric  arc,  by  spectral  line 
methods  285 

helium  scale,  1958,  inU‘rnational  72 
high-,  methods,  review  41 
li(|uid  helium  region,  precision 
system  19 


monitor  and  log,  in  chemical  process 
plant  116 

platinum-iridium  and  palladium 
thermocouples,  to  2300®  F  89 
pyrometer,  Shaw’,  to  avoid 
emissivity  error  41 
re.sistance  thermometers  89, 164 
surface,  effect  of  convection  41 
thermistors,  advantages  42 
thermocouples  41,  42,  89,  116,  137, 

138,  164 

venturi  pneumatic  pyrometer, 
industrial  furnaces  115 

THERMAL  ANALYSIS 

apparatus,  low-cost  44 

THERMAL  CONDUCTIVITY 

and  electric  properties, 
semiconductors  96 
argon,  nitrogen,  COi,  to  900*C  144 
binary  mixtures,  oxygen-noble 
gases  72 

heat  flux  vs  time,  analysis  144 
helium  and  hydrog^en, 

1200  -2100* K  144 
high  temperature,  with  oxygen 
di.<i.snciation  120 
hydrocarbon  charts  220 
insulation,  measuring  device  68 
litfuids,  methods  and  apparatus  292 
nonlinear  flows,  computing  144 
pressure  and  viscosity,  relation  144 
processes  involving  wet  vapors  220 
rapid  method,  with  heated 
thermocouple  219 
rare  gas  mixtures  144 
semiconductors,  theory  96 

THERMODYNAMICS 

air,  high-temperature  144 
air,  properties,  high  temperature  96 
air,  to  1200*  K  and  1000  atm  48 
efficiency  cycles,  power  and 
refrigerating  machines  48 
equilibrium  vaporization,  integral 
method  120 

fugacity  and  activity,  evaluation  292 
gases,  moilern  theory  and 
techniques  120 
hydrocarbon  fugacities, 
calculation  268 
nitrogen,  properties, 
high-U’mperature  96 
properties,  normal  and  deuterated 
ammonia,  arsine  and  phosphine  48 
statistical,  of  real  fluids  48 

THERMOELECTRIC  POWER 

ferroelectric  converter  28 

THERMOELECTRICITY 

appliances,  development,  review  192 
cold-junction,  refrigerant-transfer 
of  heat  201 


cost  comparison,  with  mechanical 
refrigeration  160 
fluid  cooling,  junction  device  101 
furnace  generator  273 
generation,  methods  149 
generation  techniques,  for  gas 
heat  124 

generator,  lightweight, 
thermocouple  type  101 
materials,  quality  measurements 
250 

peak  complement,  to  central  power 
station  150 

Peltier  effect,  for  constant 
temperature  53 
Peltier  effect,  for  heating  and 
cooling  liquids  76 
principles  and  technology, 
refrigeration  284 
production  and  application  225 
refrigeration,  new  units  251 
semiconductor,  materials  research 
144 

semiconductors,  theory  and  methods, 
bibliography  75 

spaced  thermocouple,  air  conditioner 
225 

theory  and  possible  advances  178 
unit,  with  block-cast  protecting 
elements  250 

THERMCXIRAVIMETRIC  METHODS 

dynamic  gas  method  266 
self-generated  atmosphere  266 
technique,  sources  of  error  266 

u 

ULTRASONICS 

energy  vs  transfer  rates,  mechanisms 
in  liquid-liquid  extraction  172 
flow  study,  plasma  jet  for  high 
temperature  research  115 
research,  applications  116 
theory  and  technique,  application  72 
wave  behavior  96 
welding,  study  of  variables  239 

UNDERGROUND  CORROSION 

potentials,  sources,  and  behavior  43 

UNDERGROUND  GASIFICATION 

coal,  physico-chemical  principles  185 
hydraulic  fracture  linking  of 
boreholes  234 

laboratory-simulated,  mechanism 
109 

lignite,  by  steam  fracturing  between 
boreholes  259 

UNDERGROUND  STORAGE 

A.G.A.  statistical  report,  1959  123 
aquifer  behavior,  geology’  202 
aquifer,  well  and  flow  performance 
231 

aquifers,  function  205 


aquifers,  history,  gas  storage  use  81 
aquifers,  property  leasing  and 
development  130 
aquifers,  selection  factors  107 
back  pressure  tests,  reservoirs  130 
brine  control,  automatic  69 
bubble  method,  isolation  by  peripheral 
water  injection  156 
butane,  largest  cavern.  Shell  Wood 
River  205 

capacity  growth,  12.2%  123 

cavern,  collapsible  liner  206 
cavern  sealant,  application  under 
pressure  206 

cavern,  sealed,  for  reactions  184 
cavity  operation,  Oklahoma  Natural 
Gas  experiences  130 
compressor  facility,  Michigan 
Consolidated  81 
control,  of  moisture  outflow  231 
corrosion  protection,  well  casings  130 
European,  technology  35 
Freeburg  (Ill.)  field,  compressor 
station  12 

hydrocarbon  gases,  absorbed  in  oil 
130 

law  of  capture  on  neighbor 
producer  156 

leakage  detection,  from  cavern 
cover-strata  81 
Leidy  field,  injection  pressure 
5000  psig  130 

LPG,  continued  growth,  survey  278 
LPG,  for  peak  shaving  156 
LPG,  mined  caverns,  capacity  and 
location  97 

LPG  salt-cavem  suit  settlement  176 
LPG,  tunnels,  Antwerp  (Belgium) 

59 

McDonald  Island,  Calif.,  converted 
field  279 

Michigan,  experience  184 
mined  cavern  uses  130 
Mt.  Simon  formation,  for  Chicago 
supply  12 

natural  gas,  California  field  205 
natural  gas,  engineering  aspects  205 
nonconventional  methods  129 
oil  recovery,  unexpected,  from 
re.servoir  185 

polymer  sealer  for  cavern  rocks  12 
porous  rocks,  conductivity  278 
propane  quarried  cavern.  Sun’s 
Marcus  Hook  278 
salt  caverns,  dual,  for  two  different 
fluids  185 

salt  cavities,  pressure  tests  11 
salt  cavity,  for  ammonia, 
pollution  256 

Terra  Alta,  W’.  Va.  for  Atlantic 
Seaboard  231 

V 

VALVES 

ball,  demand,  chemical  construction 
192 

corrosive,  service,  designs  165 


gear  box,  for  turning  buried  plug 
units  260 

pressure,  with  unobstructed  seat  89 
shut-off  safety,  with  thermostat  239 

VAPORIZATION 

concentration  and  velocities,  influence 
on  rates  24 

energy’,  graphical  estimation  268 

VENTILATION 

appliances,  chimneys,  connectors; 

maintenance  191 
appliances,  pipe  and  chimney  size 
191 

flue  terminal,  for  domestic  appliances, 
Great  Britain  263 

power,  selection,  gas  appliances  137 
Appliancat 

clothes  dryers,  installation  40 
combustion  standards  40 

VISCOSITY 

air,  high-temperature,  calculation 
172 

binary  mixtures,  vapors  220 
gases,  by  oscillating-di.sk  method  220 
gases,  oscillating  body  method  292 
gas-solid  fluidized  systems  292 
literature  review,  1958-59  120 

methane,  ethane,  propane  and 
n-butane,  above  normal  boiling 
point  244 

propane,  liquid,  gas  and 
dense-fluid  244 

specific  volume  to  1200  kg/cm’  220 
steam,  atmospheric  pressures  220 


w 

WATER 

demineralization,  resins  and 
treatment  systems  282 
demineralizers,  costs  140 
desalting  by  refrigeration,  two 
processes  159 

determination,  in  gas,  electrolytic 
method  94 

enthalpy,  dissociated  vapor  48 
enthalpy,  high  pressures  24 
heavy,  manufacturing  methods, 
plans  94 

hydrate  process.  Hoppers  282 
in  gas,  Karl  Fischer  standard  242 
thermodynamic  data  196 
thermophysical  properties  292 

WATER  GAS 

oil,  enriched,  for  carbureting  or 
reforming  110 


WEATHER  FORECASTING 

gas  emissions,  Paris,  statistical  study, 
winter  189 

meteorologist,  to  aid  dispatcher  134 
WELDING 

carbon  dioxide  shielded  arc  166 
maintenance,  adopted  from  metals 
fabrication  239 
manual,  control,  French  gas 
pipelines  205 
pipe,  submerged  arc  182 
pressure,  use  in  line  construction 
182 

lesistance,  reduced  cost  line  pipe  58 
ultrasonic,  study  of  variables  239 

WELL  PRACTICE 

cement  additives  179 
cementing  on  deep  wells  9 
completion  tubing  above  6000  lb 
pressure  227 

completion  tubing,  improved  steels 
227 

completions,  techniques  and  costs  228 
concentric  completions  8 
deep,  high-pressure,  corrosive  in 
Ijtc<i,  France  151 
equipment,  leasing  of  oilfield 
equipment  224 

flow  te.sting  and  performance  30 
formation  testing,  present 
techniques  227 
gas  anchors  179 

gas  lift,  continuous  flow,  design  8 
gas  lift  system,  Delhi  field,  I-a.  275 
gas  lift  valve  specifications  and 
force  balance  equations  8 
hydrate  control  survey,  to  reduce 
completion  costs  9 
hydraulic  units,  effect  savings  on 
moving  and  rigup  coats  275 
implosion,  by  mud-collapsing  capsule 
to  open  formation  56 
injection  gas  volume,  for  intermittent 
wells  8 

quintuple  producer  offshore  151 
servicing  contractor,  present  status 
271 

six-zone  completions  179 
wall  sticking  reduction  via  pipe 
configuration  275 
water  removal,  foaming  agents  276 
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